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JOHN HALL & CO.|| BUPOLA Br 


STOURBRIDGE, ENGLAND. ORDINARY AND PATENT 


| EBs: CUPOLA FURNACES. 

FIRE BRICKS, BLAST 

FURNACE BRICKS AND JOHN R. FYFE & Co., 
CUPOLA BRICKS, SHIPLEY, Yorks. 


























FERRO-VANADIUM, « « * FERRO-TITANIUM. 
SILICOsMANGANESE (22770 2) vice nese & 1%, 2%; 3 %Carben Maximum, 
FERRO-SILICON Containing 25 50 %, 75 % Silicon. 

FERR©-CH ROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM eo % purity. ia Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF _MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT T & C , 40, CHAPEL ST, LIVERPOOL. 


Telegrams : Telephone No. 1134 (3 lines). 














WILLIAM CUMMING & CO.LTD. 


Also 
THE WELL-KNOWN BRANDS 
FOR 


‘* IMPERIAL ’* 

IRONFOUNDERS’ : 
BLACKING. ‘* EUREKA’ 

PLUMBAGO “VULCAN” 


Seca | FURNISHERS |, <a 


apt Eslabiished 1840 


annQpem 


Write for Quotations. 
worRKks— 
Keilvinvate Mille,Maryhill Giasgow 
Suonyside Blacking Iemwon Patkirk, 
Old Packet Wharf, M iddiesbrough, 
Aion, Weet Bromwich, 


Whittington Blacking Mills, mr, Cheesterfieid. 








THE FOUNDRY TRADE JOURNAL. 


5 





5264 661 


C, ii. 


567 
>. fi, 


Alldays & Onions, Ltd. 
A{nglo-Mexican Petroleum Products Co. 
Ltd. ee ° ° ee 


Boam, Joseph, Ltd. 
Braby, F. & Co., Ltd. 
Bradley, T. & ie & Sons, Ltd. 
Bridge, D. & Co., Ltd. 
Britannia Foundry Co. a 
British Aluminium Co., Ltd. 
British Binderit Co., Ltd. . 
Buckley & Taylor, Ltd. 
Burn, J. & Co 
Celtic Collieries, Ltd. 
Cumming, W illiam, & ‘Co., 
Curtis, A. L. 
Davidson & Co., “Ltd. 
Davies, T., & Son oie 
Durrans, Jas., & Sons 
Evans, J., &. Co. 
Everitt & Co. 


Ltd 


Froda‘r Iron & ‘a Co., Ltd. 
Fyfe, J. R. & ( 


Glasgow Patent iii Blac king ( Co. 
foldendale Iron Co., Ltd. . 

Gray, Thomas, E., & Co. 

Hall, John & Co. (Stourbridge), Ltd. 
{edley Moorwood & Co., Ltd 
Hislop, R. & G. . 

Keith, James, & Blac beanie Co., 
King Bros. (Stourbridge), Ltd. 
London Emery Works Co., Ltd. 
Lowood, J, Grayson, & Co. Ltd 
Mansergh, T. E. : 
Marshall, H. P., & Co. 

Metalline Cement Co. 

MeNeil, Chas. . 

Midland Ironworks (New ark) Ltd. 
Naish & Croft .. 
Olsen, William 

Phillips, Charles D. P 
Phillips, J. W. & C ae 
Portway, Chas., & ‘Son 
Robson, E. Capper & Co , 
Samuelson & Co., Ltd. 
Sankey, Joseph & Sons, Ltd. 
Standard Sand Co., Ltd. 
Stewart, D., & Co, Ltd. 


Ltd. 


Ltd. 


Tilghman’s Patent Sand Blast Co., Ltd. 


Thwaites Bros., Ltd. 
Universal Machinery Guinn Ltd. 


Walker, I. & I. 
Walco, Ltd. 
WwW hittaker, Ww. & Sons, Ltd. 
Wilkinson, Thos., & Co. Ltd. 
Williams, 3 (Birmingham Sand), Ltd. 


:.! Newark-on-Trent, 


ADDRESS, 


Birmingham 


Finsbury Court, Finsbury Pavement, 
E.C 


35, Silver Street, Leic ester 
Petershill Road, ee 
Darlaston s 
Castleton, Manchester 
Coventry .. 

109, Queen V ictoria Street, EC. 
Wharf Road, Wandsworth, 8.W. 
Castle Iron Works, Oldham } 
Small Heath, Birmingham 
Cardiff . 

Maryhill, Ginsgow = 

Chatteris, Cambs.. 


Belfast .. 
West Gorton, Manchester 
Penistone, nr. Sheffield .. 


Manchester 
40, Chapel Street, Liverpool 


5, Fenchurch Street, E.C. 
Shipley, Yorks .. + 
26, Fleming St , Port Dundas jee 
Tunstall Stoke-on- Trent 
3—4, Lincoln’s Inn Fields, 
London, Wc. ve 
Fire Clay ‘Works, Stourbridge ~ 
21, Church Street, She field 
Pallelog . 
7, Farringdon seinen Gentes 
Stourbelden : 


Park. Tottenham 

Deepear nr. Sheffield 

Wheathill Charcoal Works, Salford 
Leeds 

112, Bath Street, Glasg we 

Kinning Park, Glasgow om 

Notts. 

150, Alma Street, Birmingham 
Cogan Street, Hull 


Newport, Mon. .. 
23, College Hill, E.C 
Halstead, Essex .. 
1, North Road, Darlington 


Banbury .. 

Hadley, Salop 

Mansfield .. 

London Road Iron Works, Glasgow 


Kingsw ay, 


Broadheath, nr. Manchester 
Bradford .. 


326, Old Street, heatitis, EC 


Rotherham 

53, Newton Street, Birmingham 
Oldham .. ts 
Middlesbrough 

Birmingham 


TELEGRAPHIC ADDRESS. 


TELEPHONE NO. 





Alldays, Birmingham ‘ 
Mexproduct, Ave. London 


Boam, Leicester, 399 
Braby, Glasgow - 
Bradley, Darlaston 


Coupling, Castleton, Manc hester .. 


Stoves, Coventry 

Cryolite, London .. 
Bindercomp, Wanda., 
Engines, Oldham ats 
* Requisites,” Birmingham 


Output, Cardiff 
Prudence, Glasgow 


London 


Sirocco, Belfast 
Tuvere. Manchester 
Durrans, Penistone 


Ladles, Manchester 
Persistent, Liverpool 


Frodair, London 
Brick, Shipley 


Moukinns, Glasgow . 
Goldendale, Tunstall, Staffs. 
Papplewick, London . 


Hall, Stourbridge 
Morod, Sheffield 
Gas, Paisley 


James Keith, London 
King Bros., Stourbridge 


Naxium, London .. 
Lowood, nr. Sheffield 
Speciality, Leeds 

Adhesive, Glasgow .. 
MeNeil, Glasgow 

Midland Ironworks, “Newark 


Wm. Olsen, Hull 


Machinery, Newport 
Colloquial, London 
Portway. Halstead 


Capper, Darlington 


Samuelson, Banbury 
Sankey, Hadley - 
Standard Sand Co., “Mansfield 
Stewart, Glasgow .. + 
Tilghmans, Altrincham 
Thwaites, Bradford. . 
Toolcraft, London 

Walco, Birmingham 


Whittakers Engineers, Oldham 
Blacking Middlesbro’ Ri 


| Central 399 


28 Victoria. 
City 2704 


25 5 Rochdale 


re aS > London Wall 
994 Putney 
Oldham No. 8 

137 Victoria 
4640-1 Cardiff 
P.O. M. 25 


4341 Belfast 
70 Openshaw 


2° 297 
1134 Central (3 
lines) 
59 Shipley 
1193 City 
Soumbatdign 
Paisley 


6194 H’lb’rn(4 line 


99 T: tte sham 
18 Stocasbridge 


1909 Leeds 
201V2 2 Douglas 
X 155 

NO, bE 5 


Nat. 1184 
10112 Central 
10 Halstead 
2405 National 
17 Banbury 


201 Mansfield 
71 P.O. Bridgton & 
32 43 Bridgton (N) 


14 
3456 & 3460 Brdf’d 
3763 London Wall 


Central 3305 
83 
419 








MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us to 
all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 
Needs no Grinding or Milling, and is ready for the Moulder. 
WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., Ltd., 
Mansfield, NOTTS. 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 






















~~ 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 





2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


_ Selling Agents: WESTOBY & RAWSTRON, ~ 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 





CUPOLAS, 





LADLES. 





And the 


Osesorn’s Parent Gupota 





SPARK  ARRESTER. 





Are the Specialities of 


T. DAVIES & SON, 


Raicway Works, West Gorton, MANGHESTER. 


ON ADMIRALTY LIST. 





egrams—‘‘ TUYERE, MANCHESTER.” 


at. Telephone—No. 70, 


PENSHAW. 





London Agents: Murphy, Stedman & Co., Ltd., 180, Gray’s Inn Road, London, W.C, 


_— 
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JOHN WILLIAMS 
(BIRMINGHAM SAND), Ltd., 


ICKNIELD SQUARE WHARF, BIRMINGHAM. 
ESTABLISHED OVER A CENTURY. 





SUPPLY 


FOUNDRY SAND 


To the Requirements of all Users. 
Also ROLL SAND of all descriptions ready for use. 











T. E. MANSERSH. | 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL and 
COAL DUST BLACKINGS 
MANUFACTURED. 


wrest vors, SALFORD. 



































“BRITANNIA” 
JAR RAM MOULDING 
MAGHINE 


(Daimler and Wardiles Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 














Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. ° 


London Agents: MURPHY, STEDMAN . CO., 180, GRAY’S INN ROAD, WC. 


— 











THE 


PORTABL 


AUTRE | For 


** PORTWAY ”’” 


E CORE OVENS 


Gas or Fuel. 





r’ ri rd ; Gentlemen, 


Will you please quote us your 


We are very age with the Core Oven we ty ! purchased from n 
dries the cores quickly without burn them. Itis very handy and economical to use and is 
altogether superior to other ovens of 


TESTIMONIAL. 


From The Braintree Qoaing Co., 
Chapel Hill Foundries, Braintree, Essex. 


. We Gnd 3 


type we have in use. 
best price for four more like it. 
Yours pales fully. 
For The Braintree Castings Oe. 
(Signed) W. B. LAKE, Director 








| Makers G. PORTWAY & SON," Poxtaace Oven works, HALSTEAD, ESSEX. 





























eee 
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Registered Trade Mark. 


CASTING ALUMINIUM. 


Aluminium melts at about 1210° F. and care has to be 
taken to guard against overheating. The metal is very 





Aluminium Ingots, Sticks, 


Granules, Sections, Tube, fluid and easily poured, but has a high shrinkage. 
Wire, Alloys, Powder, &c., Allowance for this must be made on the pattern and 
produced by = 3 moulds. Latter should be greens with soft cores, 
THE BRITISH 

ALUMINIUM Co., Ltd., Write for ‘‘ Hints on Casting’’ (free). 





109, Queen Victoria St., London. F.T.J.9-15 














| ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 




















Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITB FOR PRICB AND PARTICULARS TO 


DUNGAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, GLASCOW. a power orem Machine. 





























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 











Il. & Ie WALKER, EFFINGHAM mitts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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“BINDERIT 


ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN. THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT ” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 



























“BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT™” readily dissolves in cold water. 
“ BINDERIT” can be used with every kind or variety of sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 


“ BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“ BINDERIT”’ Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 
de 



















THE BRITISH BINDERIT Co., Ltd. /4*——~CaA 
ay ” Telegrams: 
BINDERIT WORKS, ai(z= ) “ BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD, 
WANDSWORTH, S.W. Telephone: 994 PUTNEY. 














EGL 
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KEITH-BLACKMAN 
Forge and Cupola Fans 


maintain a steady pressure free from 
pulsations. 


The efficiency is high, and construction 
robust, ensuring good service. 


Suitable for pressures up to 30in. W.G, 
Very economical in power. 


A power saving of over 50 per cent. 
has been frequently effected by 
the use of these Fans. 


eereerreerrrrrrrrrerrrrrrrrrrrrrrerrtrtr tri tri rir rit iii irr | 


CAN WE SEND PARTICULARS? 


James Keith & Blackman 


Co., Ltd., 


27, Farringdon Avenue, LONDON. 








FIRE BRICKS « GLAY 





For Furnaces, 
Moulding and 


Grinding, etc. 


JOSEPH BOAM, Ltd., 
35, Silver Street, 





LEICESTER. 


CUPOLA BRICKS. 
BEST QUALITY. 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 





Gas Fired DRYING STOVES, 
ANNEALING OVENS, &c. 
NO SMOKE. SAVING 50 per cent. 


Adopted by the Leading Firms, 


GAS ENGINEERS, UNDERWOOD HOUSE, PAISLEY. 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


WAITES BROS., Lto., 


Vulcan tlronworks, BRADFORD. 





La 
> 





Telegrams— 
“THWAITES, BRADFORD.” 
Telephone— 


| eres 


| 7 pie lel B- 


Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application, 
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BARGAINS FOR PROMPT CASH. .| William OLSEN, 

















~~ 
: a Fa. eee C3) - 
No. — Root’s Blower “‘ Acme ” for 20 smiths’ fires. 
One ditto, with high-speed Vertical Engine combined. —] Cogan Street, HULL, + 
Thwaites’ Roots Blower, 11}” discharge. = 
mh it gs ag by a. an ai ined tao 99 . ° fe e 
Foundry Blowing Fan, 36” impeller, ischarge, a ” roun 
ow niele patent Blast F Gs FOUNDRY MATERIALS s 
14” Schiele paten ast Fan. 
Lloyd’s patent Blowing Fan for 50 smiths’ fires. 1 AND REQUISITES 4 @ 
New Roots pattern Blower, 5”. p= | 
Silent Blowing Fans, 8” and 9” discharge, and New, 3” and 4’, on ~ 
lischarge. 
Ball Mill, with drum, 2’ 7* and 5’ 8" outside by 1 7 wide. - z Larzest Stock of Straw and Wood 4 
Improved Foundry Core Ovens portable type and for fixingin wall, 
4’6" diameter UNDERGEARED LOAM MILL, with stationary pan. Fibre CORE RCPINGS. ° 
CHARLES D. PHILLIPS 
. > 
EMLYN & CENTRAL ENGIN°ERING WORKS, NEWL'ORT, MON. GLUTRIN—CORE GUM. 











IRON AND STEEL FOUNDRY STORES. 


— OUR — 


“ CARLTON” PATENT BLACKING 


is now used all over the world (EXCEPT GERMANY. 


AUSTRIA AND TURKEY), for all kinds of Castings. 
Heavy and Light. Can be applied dry or wet. 


ABOUT ONE-THIRD THE PRICE OF PLUMBAGO. 


THOMAS WILKINSON & CO., LTD.. MIDDLESBROUGH. 

















‘A NEW STEEL BARROW 


(PATENTED) 


“BRABY’S BALANCED BARROW, 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. Itisa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRA BY for high grade STEEL 


& SHEETS & PLATES up to15 : 
RANGE of GAUI ES 8 wuWwone 
RANGE of WIDTHS 12 to 60 in, 


BRABY..: improved wrought STEEL 
BARROWS, ' OGIES. TRUCES. 


BRABY for Iron and sl EEL 


FS and BUILDIN 


BRABY for unbreakable STEEL 





SASHES, CAS ana 
. I A¥ oo ROOFLIGHTS. 
see ee rae See 





FREDERICK BRABY & Co. Ltd., Scittes ‘mins, ‘Petersnit Reon. “crnscou: 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. Teleg.—‘‘ Braby, Glasgow.” 





= 














Contractors to 
H.M. War Office. 


8 & 4, LINCOLNS INN FIELDS, 
KINGSWAY, LONDON. W.C. 


Telegrams—" Papplewick, London.” 
Telephone—1193 City. 





THE FOUNDRY TRADE JOURNAL, 








eo 


~ LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 
Best Durham Foundry Coke. 
Special Brass Foundry Coke. 


Best Quality Ground Ganister. % Bs 
Nottinghamshire Red Sands. ee Sseeeladiiliin 
Rolled Sand & Facing Loam. 


Foundry Coke. 


Best Yorkshire Steel 
Coke. 


Derbyshire Foundry Coke. 
Worcestershire Red Sands. 


Superfine French and Belgian Sands 
(unequalled for Brass and Aluminium), 


Coal Dust. 
Anthracite, Steam and House Coal. 
Smokeless Welsh Steam Wagon Coal. 


Pure Plumbago. 


PAY 
— 
‘ S 


Breeze. ANS 
oe 

















1265 Universal 
Wood Workers in 
actual operation. 


500 of this num- 
ber bullt and sold 
in one year. 


MAN OPERATING ~ 
BAND Saw 


Made in 7 different 
sizes and for any 
particular purpose. 





COMPLETE LINE OF 
woop WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 





Sole British, Colonial 
and Foreign Selling 
Agents 





COMPLETE PATTERN SHOP PLAN 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS. 





UNIVERSAL MACHINERY CORPN. LTD., 


Which will pay for itself 
in six months. 


> 
2 
< 





Our Famous Uni- 
versal Wocd Worker, 
when equipped with 
all possible attach- 
ments, stands com- 
plete as aband saw, 
jointer, saw table, 
single spindle 
shapep, two spindle 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 





The Famous Universal Wood Worker. 


326, OLD STREET, 
(SHOREDITCH) 


LONDON, E.C. 
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IMPORTANT TO IRONFOUNDERS. 





MOULDING— 
—MACHINES 


FOR REPETITION FOUNDRY WORE, 





Illustration of 


HAND 
PRESS 
MACHINE 


for 
Smail Repetition 
Work, giving rapid 





and Economical 
Production, 











Makers also of a 
HAND 
RAMMING 
MACHINE 


where a Deep Lift 
is required. Can 
be Operated by 








UNSKILLED 
LABOUR. 


MOST EFFICIENT AND ECONOMICAL IN USE. 


Also Makers 
= «© Of «= « 





ROOTS’ “ACME” BLOWERS. 





FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 


ENGLAND. 





SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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‘“FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the bindiug material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. : 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core iroms unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been “found right’’ for all Sand binding in the Foundry for 
all purposes. 
FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 

















The porosity of the core is perfect, and cores so made do not 
shrink. 

No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “FOUNDRITE.” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—"MOROD, SHEFFIELD.’ Telephone 4318 


HEDLEY MOORWOOD & Co. Ltd., 
21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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PATENT OIL-FIRED CONVERTER 
For STEEL CASTINGS and ALLOY STEELS. 


Built in Four Sizes of 4 1, 2 and 3 Tons Capacity. 
Various sizes of Plant have b en Supplied to the following : — 


DARLINGTON FORGE Co., Ld., Darlington 2-3 ton NEW SOUTH WALES GOVT. RAILWAYS 1-1 ton 


THOS. FIRTH & SONS, Ld., Sheffield - - 1°3 ton HOLMAN BROS., Ld., Camborne ° 1-1 ton 
ARMSTRONG, WHITWORTH & Co. Ld., SPRINGFIELD STEEL Co., Ld., qnnegew 1-2 ton 
Manchester - ° » . 1-2 ton CATTON & Co., Ld., Leeds - * = 1-2 ton 
JOHN SPENCER & SONS, Ld., memenetie 1-2 ton T. SUMMERSON & SONS, Ld., Darlington 1-1 ton 
KAYSER, ELLISON & Co., Ld., Sheffield 1-2 ton E. COTTAM & Co., Ld., Rotherham - = 1-1 ton 
1-; ton CRUIKSHANK & Co., Ld., Denny, N.B. - 1-} ton 
J. HOPKINSON & Co., Ld., Huddersfield 1-2 ton LAKE & ELLIOTT, Ld., Braintree - = 1+} ton 
THE DAIMLER Co., Ld., Coventry - - 4} ton HOLCROFT’S STEEL FOUNDRY Co., Ld., 
WOLSELEY MOTORS, Ld., Birmingham - 1-1 ton Bilston 1-5 ton 
1-; ton Ete., Ete., 
NEW ZEALAND GOVT. RAILWAYS = 1-1 ton And several repeat orders. 








The “Stock” Oil-Fired Converter; Charging Position. 


SPECIALLY SUITABLE FOR LIGHT AND INTRICATE CASTINGS. 
AUTOMOBILE CASTINGS. CAST STEEL WHEELS. ETC.. ETC. 


This Converter Process approved by the Admiralty and War Office for the Manufacture of 


“A” QUALITY & FLUID PRESSURE STEEL CASTINGS. 
ALSO FORGED LYDDITE AND CAST STEEL SHELL. 


FULL PARTICULARS AND INFORMATION FROM 


E. CAPPER ROBSON & CO.. LIMITED. 


1, North Road, DARLINGTON. 


Sole Agents for THE STOCK CONVERTER CO., LTD. 
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FOUNDRY LADLES 


OF ALL KINDS AND FOR ALL PURPOSES. 


From 28 LBS. 
50 TONS. 


ASK FOR PRICE LIST. 














JAMES EVANS & CO.. 


BRITANNIA WORKS. 
BLACKFRIARS. 


MANCHESTER. 


TELEGRAMS “ LADLES, MANCHESTER,” 
TELEPHONE 2297 CENTRAL, MANCHESTER. 





EVERYTHING FOR THE FOUNDRY. 











Che Foundry Crade Journal 


AND PATTERN-MAKER. 


THE. OFFICIAL ORGAN OF THE BRITISH FOUNDRYMEN’S ASSOCIATION. 


Vol. 17. 


PUBLISHED THE FIRST WEEK IN EACH MONTH. 
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No. 166. 


NOTES AND COMMENTS. 


The Efficient Foundry. 

Discussing the subject of ‘‘The Modern Foundry 
Advance,’’ before last month’s annual meeting of 
the American Foundrymen’s Association, Dr. R. 
Moldenke, the well-known American foundry 
authority, stated that the revolution in foundry 


methods and practices recorded in  compara- 
tively recemt years was without parallel. Most 
of those engaged in the foundry business to-day 


could recall the time when the foundry foreman prac- 
tically had sole control of the plant. He established 
prices, bought the raw materials and frequently 
made the most difficult moulds. On the cupola plat- 
form the melter charged the pig, scrap and fuel in- 
discriminately, though fairly well-proportioned, and 
as a rule, fairly good results were obtained. To-day, 
however, many foundry foremen possessed a know- 
ledge of calculating mixtures and were conversant 
with the science of the industry. Progress in the art 
of casting metals was summarised as follows by Dr. 
Moldenke :—The grading of pig-iron by analysis in 
place of by fracture; introduction of machinery and 
processes to reduce costs and to promote more efficient 
operation ; rational use of foundry materials ; machine- 
casting of pig-iron; standardisation of methods, of 
sampling and analysis of pig and cast iron; classifica- 
tion of finished castings by their analysis ranges; 
operation of foundries with laboratory aid; intro- 
duction of standard specifications for pig-iron, cast 
iron and coke; broadening of shop practice to in- 
clude oil and gas fuels, improvement of product by 
steel and alloy additions, introduction of the electzic 
furnace, etc.; study of chemical and physical charac- 
teristics of cast iron and developments along lines 
of foundry betterment, including lighting, sanitation, 
safety, efficiency and foundry education. 

We have no intention of disputing the accuracy 
of this statement of aggregate advances, but it is un- 
fortunately the case, in this country at least, that 
while one or more of the advances in question may 
characterise a particular plant, in a great many 
very little of the progress in question is prominent. 
Advance may have been made along some of the lines 
mentioned, but in others the practice may be hope- 
lessly antiquated. This is partly the result of the 
process of evolution through which foundry practice 
has been passing during recent years; but it is also 
largely to be accounted for by the absence of any con- 
certed movement to establish standards of practice or 
ideals of conditions to which foundry owners, 
managers and workers generally may operate. Many 
of our foundries have grown from small concerns, and 
such growth seldom permits the best construction and 
lay-out for the work, such as a new plant can embody. 
Further, we have no institution to which a founder 
can turn for advice or guidance in any of the technical 
or practical difficulties that confront him, or which 
can refer him to or place in his hands extant informa- 
tion on processes and plant. An exception, perhaps, 
should be made in the case of the British Foundry- 
men’s Association, in so far as a member can fre 
quently glean valuable advice and information from 
its meetings and ‘ Proceedings’’: but since the work 
of the Association is essentially educational and covers 
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all grades of foundry operatives, it carinot be ex- 
pected with its present constituuon to carry out the 
work of co-ordinating the theory and practice of 
founding and stand as a permanent reference institu- 
tion to which the progressive founder may turn. To 
say this is not to detract from its efforts and accom- 
plishments ; it is rather to define its past scope of 
operations. Whether the larger field will be entered 
in the future is for the future to decide; but the 
requirements of scientific founding demand it. 


National Retrenchment and Educational Grants. 
The inevitable movement towards retrenchment in 
public expenditure which will be occasioned by the 
unparalleled outlay now taking place for war pur- 
poses will probably involve the restriction of expendi- 
ture in several directions which one or another sec- 
tion of the community will class as false economy. 
On many matters it is not difficult, in the light of 
the new perspective created by the present war, to 
distinguish between the essentials and non-essentials 
in a nation’s social or industrial fabric; but things 
that may not at first glance appear essentials may 
have an important influence on the stability, pro- 
gress and recovery of our affairs from the shock of 
international conflicts. In some quarters the idea 
has been freely canvassed that the national expendi- 
ture on education might be considerably cur- 
tailed under present and near future conditions. 
This suggestion cannot be too strongly deprecated, 
for the education of the nation, from the lowest to 
the highest, is intimately associated with the coun- 
try’s economic welfare; and the progress of economic 
recovery would receive a serious set-back from an 
indiscriminate reduction of educational expenditure. 
We are quite prepared to admit that there is room 
in many directions for better and more effective 
application of the money devoted to education; but 
any money thus saved would be well spent if applied 


more directly to the educational demands of active 
industries. We have frequently laboured the neces- 
sity of closer co-operation between the schools and 


industries, and do not propose to discuss that sub- 
ject further at the moment. But it is a duty to 
combat those who advocate the short-sighted policy 
of restriction, who would nullify one of the great 
possible aids of industry for the sake of a relatively 
few pounds to be saved temporarily. 

The importance of this matter is evidently felt by 
the Vice-Chancellors of the Universities of Man- 
chester, Liverpool, Leeds, and Sheffield (which insti- 
tutions have contributed so importantly to industrial 
advance as to entitle them to a respectful hearing), 
for they have addressed a letter to the Joint Secre- 
taries of the Committee appointed by the Treasury 
to consider the whole question of Public Retrench- 
ment. The purpose of the letter is to deprecate the 
withdrawal of public subsidy from a branch of 
national education and research which is indispens- 
able to the well-being of the country at the present 
time and vital to its future economic strength. The 
letter points out that it is the earnest wish and 
fixed intention of all who are concerned with the 
working of the four Northern Universities that, dur- 
ing the period of the war, expenditure should be re- 
duced to the lowest point consistent with efficiency ; 
but that as a considerable proportion (in all cases 
between a quarter and two-fifths) of the income of 
these Universities is derived from students’ fees, the 
financial effect of the war upon their resources will 
be cumulative, and will probably be more serious 
next session than last, and worse still a year hence. 
Every penny of possible income is needed to carry 
on their work for the country. By far the most 





important part of the work of the Universities lies 
in the field of pure and applied science. They train 
chemists, physicists, doctors, dentists, public health 
officers, steel experts, civil, mechanical and electrical 
engineers, architects, farmers, colliery managers, 
textile managers, metallurgists, Yor engineers, dyers, 
leather trade experts. The Northern Universities 
have in consequence been in a position to render very 
important (in some respects, vital) service to the 
State during the war; and their functions are not 
only national but Imperial. 

There will probably be few who have come into 
close contact with the work of these institutions who 
will not accord them hearty support in their appeal; 
but we might extend the plea to cover all institutions 
which afford that technical education which our in- 
dustries need, though the organisation and efficiency 
of many of the systems of instruction offered could 
well be examined for revision and improvement. 


Producer Gas from Coke. 


Producer gas of late years has made great head- 
way in general applications, and, of course, is an 
essential to modern steel-making in the open-hearth 
furnace. The usual producer practice involves the 
loss or consumption of all the valuable by-products 
from the coal which are associated with ‘‘ recovery ”’ 
coke-making, and hence it is interesting to note 
the result of some recent experiments made in Ger- 
many with the use of coke instead of part of the 
coal charged in gas-producers. There is apparently, 
at the present time, some difficulty in Germany in 
getting the necessary amounts of gas-producer coal, 
as much more coal is being coked than formerly, 
because of the need for the by-products. The resuit 
is that constant effort is urged to replace coal by 
coke as much as possible. Many boiler plants have 
already adopted coke firing with good success, and 
recently experiments have been made in ordinary 
gas-producer practice. At a plant in Lorraine, coke 
has been used since the beginning of January with 
complete satisfaction. Coke alone has not been tried 
extensively. The average mixture was } to 3 coke, 
and 4} to 4 of nut coal (15 by 35 mm.). The gas 
from this mixture was used in the heating furnaces 
for the rolling mills. No changes in the producers 
were necessary. The largest pieces of coke must be 
broken so that the size is not more than about 80 mm. 
It is stated that the work of poking is somewhat 
less than when coal is used alone. The coke settles 
down uniformly and does not form hollow places, for 
it does not swell and hecome soft when heated like 
the coal. The ash removal offers no difficulties. The 
coke contains practically no volatile matter, so that 
no heat is taken up for distillation. The producer 
therefore showed a tendency to run hot and it was 
found that about 10 per cent. more steam than 
usual had to be mixed with the air. Also the pro- 
ducers were found to gasify the same amounts of 
material as formerly. It is evident that the gas will 
be different in composition from ordinary producer 
gas. Average results of carefully taken samples 
from the plant mentioned before gave :— 


Bin, coke. With coal. 
Carbon dioxide, per cent 2.0 4.1 4 
Oxygen, per cent. oe 0.0 0.3 
Carbon monoxide, per cent. 9 to 30 23.6 
Hydrogen, per cent. os r to 7 13.4 
Methane, percent. .. - 0.5to 10 2.6 
Heat value, calories per cu. m. 1,130 1,285 


The ordinary producer gas, at the first glance, 
appears to be the best. It is pointed out, however, 
that the hydrogen requires double the amount of 
air that the carbon monoxide needs, and that the 


nitrogen has to be raised to the temperature of 
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combustion. There are at present no exact results 
as to the comparison of the two materials for gas- 
producer work, but from a theoretical standpoint 
the coke would appear to be the best. It is often 
believed that the gas from the coke burns with a 
shorter, sharp flame, but this is said not to be the 
case. In the heating furnaces it shows an extremely 
long flame, somewhat more transparent than the 
ordinary flame, but clearly seen. 


Factory Lighting. 


On page 537 we give an abstract from the First 
Report of the Departmental Committee which has 
been enquiring into the lighting of factories and 
workshops. The recommendations are very interest- 
ing, and do not appear at all excessive in the de- 
mands they make on owners of plants. It is pointed 
out by the Committee that the minimum lighting 
values prescribed are considerably lower than those 
proposed by many witnesses, and are also lower than 
those found to exist in the majority of factories 
visited. In many cases manufacturers would naturally 
prefer to provide a substantially higher value that that 
ind’cated. The intention has been to propose values 
which can be adopted as a practical legal minimum 
without causing hardship, and would serve the pur- 
pose of raising the level of illumination in those 
factories which are behind modern practice in re- 
gard to methods of illumination. 

The Committee did not feel justified in drawing 
any distinction between direct, indirect and semi- 
indirect lighting nor between systems which differ 
in the colour composition of the light. Similarly the 
standards are intended to apply equally to natural 
and artificial lighting; that is to say, when the 
natural illumination falls below the prescribed limits, 
it must be supplemented or replaced by artificial 
illumination. In appendices to the Report are given 
data which will be of service to those engaged in 
designing new factories and in examining the ade- 
quaecy of lighting in existing buildings. At present 
there are few collated data of this character available, 
and the desire not to withhold them longer from 
publicat‘on is one reason for the submission of a p:e- 
liminary report at this stage. 

Adequate artificial lighting is an important mat- 
ter in the utilisation of factories for night work, and 
a close connection appears to exist between the light- 
ing conditions and the quality and output of work. 
The information contained in the Report should 
therefore be of special interest at the present moment, 
when many factories are working overtime, and pre- 
parations are being made for the period of the year 
when artificial lighting is mainly required. 


Sulphur in Malleable Cast Iron. 


The effect of high percentages of sulphur in cast 
iron for malleableising has long been appreciated in 
a general way, though the reason of the action of 
sulphur in preventing or retarding the breaking down 
of the carbide and the precipitation of carbon has not 
yet been satisfactorily explained. The malleable- 
iron founder simply knows that the black-heart pro- 
cess cannot be conducted with high-sulphur irons, 
and that even in the European process high sulphur 
is liable to give serious trouble. At the same time, 
the European process can be successfully conducted 
with five times the sulphur content that is permis- 
sible in the black-heart process, in which latter oxida- 
tion of the carbon by the packing material is not a 
feature. Just why this should be so has not been 
satisfactorily explained. It has been contended by 





Levy that the oxide of the packing material absorbs 
sulphur from the metal in immediate contact with it 
and allows the carbon change to proceed within that 
area, the remaining sulphur then diffusing out- 
wards, the oxidising gases diffusing inwards, 
and the process thus proceeding towards the core. 
This view might appear to be supported by the fact 
that an increase in the sulphur content of the pack- 
ing material has been noted in some cases; though 
it is probable that the increase in question when it 
does occur is derived from the fumes of the coal-fired 
annealing oven, for it does not occur in all cases. 
Nor would it appear from the Paper by R. H. Smith, 
presented before the Iron and Steel Institute last 
month (see page 530), that there is any actual elimina- 
tion of sulphur, even in ore annealing (there would 
be none in black-heart practice, using neutral pack- 
ing and low-sulphur irons). In black-heart practice, 
where the only serious oxidation of carbon from the 
iron occurs by reason of air obtaining access through 
the packing, there is difficulty in breaking down the 
carbide by heat treatment when the sulphur content 
exceeds 0.06 per cent.; while in European or ore- 
annealing practice the sulphur may go up to 0.40 per 
cent., and satisfactory results still be obtained, par- 
ticularly if the manganese is proportionately high, 
since in the presence of proportionate manganese 
the sulphur forms manganese-sulphide and not the 
harmful iron-sulphide. Mr. Smith, in the Paper 
above-mentioned, however, comes to the somewhat 
disturbing conclusion that higher percentages of sul- 
phur than 0.15 give unsatisfactory bending tests and 
low deflections. From the experiments on which this 
conclusion is based it is seen that the process in ques- 
tion is the European of Reaumur process, and hence 
the disturbing nature of such a conclusion ; for as was 
pointed out by Dr. W. H. Hatfield, in the course of 
the discussion on Mr. Smith’s Paper, to set as a maxi- 
mum 0.15 per cent. of sulphur would disqualify 90 
per cent. of the malleable cast iron made in the Bir- 
mingham a..d Walsall districts. The greater propor- 
tion of the Reaumur “ malleable’’ produced in this 
country (and it forms probably 60 to 70 per cent. 
of the total) is worked on the basis of about. 0.3 per 
cent. sulphur, and so far as ductility is concerned it 
appears to come well up to the blackheart or Ameri- 
can product, which usually contains about 0.06 per 
cent. Dr. Hatfield referred to examples of Euro- 
pean malleable cast iron which contained 0.5 per 
cent. sulphur, and which were excellently ductile, 
To set the maximum at 0.15 per cent. is to demand 
that a large proportion of the iron used for such 
work in this country be imported, for there are not 
many British irons which would conform to the 
specification. Nor can it be claimed, in the face 
of English ‘‘ malleable” practice during the last 
couple of hundred years, that such a specification is 
necessary. Mr. Smith’s conclusions obviously apply 
only to the material with which he experimented, 
and certainly do not relate to the normal practice 
followed in this country. The carbon content of his 
iron was not high (about 3.15 per cent) and the sili- 
con was low (0.69 to 0.73 per cent.); while the man- 
ganese content was also very low, being merely 0.02 
per cent., as compared with 0.4 per cent. and over 
frequently used. It occurs to us that had the ex- 
ee Pg conducted with an iron higher in 
s manganese. the conclusion in regard 
to maximum sulphur content would have been differ- 
ent. With respect to the silicon, this can often be as 
high as 1.25 with low carbon (say 2.5 per cent.), and 
sulphur normal for Reaumur iron (0.25 to 0.3 per 
cent.), particularly if the casting is thin enough to 
cool fairly quickly. 
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Sulphur in Malleable Cast Iron.* 


—_- 


By R. H. Smith.! 


—_—_— 


The following research was undertaken at the sug- 
gestion of Professor Turner, in order to ascertain 
whether sulphur, when present in white iron as iron 
sulphide, is removed during the process of annealing 
in the production of malleable castings; and if re- 
moved, what conditions favour its removal. Pro- 
fessor Turner had previously proved that the sulphur 
which existed in the spent oxide used in the 
annealing process was in the form of a sulphide 


which readily evolved sulphuretted hydrogen when 
treated with hydrochloric acid, but whether this 


sulphur were absorbed from the white iron or from 
the furnace gases was not proved, 

As early as 1884 Greenwood{ had stated: ‘‘ While 
other authors generally accept the process as one 
by which carbon, silicon, sulphur and manganese are 
removed from the surface of the pig-iron by a pro- 
cess of oxidation, others, like Mallet, Forquignon, 
etc., dispute this theory.” 

Dr. Levy, in a Paper on ‘‘ The Mechanism of the 
Production of Malleable Castings,’’ presented before 
the Birmingham Branch of the British Foundry- 
men’s Association, stated: ‘‘ The oxide appears to 
absorb (sulphur) from the metal in immediate con- 
tact with it, by the removal of which the carbon 
change becomes possible within a restricted area, 
resulting in local deposition of annealing carbon, 
the removal of which by the oxygen and carbon- 
dioxide is now able to proceed. The well known 
diffusive power of the sulphides, and of the carbon 
in iron, proceeding outwards, and the inward diffu- 
sion of the oxidising gases, lead to the production 
of a _ progressively thickening outward layer of 
malleable iron, enclosing a core in which sulphur 
and combined carbon may still remain in reduced 
quantity.”’ 

Dr. Levy’s views have been discussed by Dr. 
W. H. Hatfield, who, while agreeing that the pres- 
ence of sulphur increases the stability of iron car- 
bide at high temperatures, does not accept Levy’s 
explanation of a balling up of iron sulphide as 
being the cause of this action, but attributes it to 
the small percentage of sulphur which is associated 
with the carbide crystals. 

Preliminary Experiments.—The object of these ex- 
periments was to ascertain in what manner and to 
what extent sulphur is removed during annealing. 
Two series of small test-pieces were employed in the 


primary experiments. They were cylindrical in 
shape, 4 centimetres long and 1.5 centimetre 
diameter. The first series was obtained by melting, 


in a plumbago crucible, a white iron which had the 
composition given in the following table. No addi- 
tions were made, and when melted the metal was 
poured into green-sand moulds. The second series 
was prepared in a similar manner, except that, be- 
fore pouring, a little ferro-silicon was added and the 
charge thoroughly stirred. 

It will be observed that during remelting 0.25 per 
cent. of silicon, and 0.2 per cent. of carbon, were 
lost as a result of oxidation. 

Since the material contained such a low percent- 
age of manganese, it follows that the larger propor- 

* Abstract of Paper presented before the Iron and Steel Institute, 
September, 1915. 


? Wiggin Scholar in Metallurgy, Birmingham University. 
+ “ Steel and Iron,” p. 282. 


tion of sulphur must have been present as iron sul- 
phide. This was seen to be the case when the metal 
was examined microscopically. 

Experiment 1.—Two test-pieces, or series A, were 
placed in separate annealing boxes with an annealing 











White iron remelted. 
Original 
white iron. 

Series A. Series B 

Per cent Per cent. Per cent. 
Combined carbon .. 3.126 2.99 3.00 
Graphitic carbon .. 0.136 0.07 0.09 
Total carbon .. oe 3,262 3.06 3.09 
Silicon ee -_ ee 0.71 0.46 | 0.65 
Sulphur wa a 0.39 0.39 0.39 
Manganese .. ee as 0.056 0.053 | 0.05 
Phosphorus. . + 7 0.06 0.06 0.06 


mixture consisting of two parts of spent oxide and 
one part of unused oxide. After the lids were luted 
on, the boxes were placed side by side in a small gas- 
fired annealing furnace, the temperature of which 
was gradually raised to 900 deg. C. This tempera- 
ture was maintained within + 5 deg. C. for fifty 
hours, and the furnace was then allowed to cool 
gradually. 

When the annealed material was examined micro- 
scopically, the iron sulphide was seen in the form 
of small globules scattered throughout the ground 
mass. It is noticeable that the iron sulphide could 
be seen round the edges of the specimen. It was 
expected that, if the sulphur had been removed to 
any extent during the annealing, the metal mu:e- 
diately underlying the surface would have shewn 
evidence of this removal by being free from the 
sulphide. 

As a result of the micro-examination, the metal 
for analysis was machined off the specimens in the 
following manner: (A.) Turnings taken from the 
whole surface of the test-piece. (B) Turnings taken 
from a layer 3 millimetres inside the circumference. 
(C.) Turnings taken from a layer 3 millimetres in- 





side layer B. These turnings were separately 
analysed, with the following result :— 

| A. i & Cc. 

Per cent. Per cent. | Per cent. 
Combined carbon .. 1.08 Not estimated 
Graphitic carbon .. ee 0.9 os 

Total carbon .. ~al 1.98 me 

Sulphur ee ee 0.39 0.39 0.39 
Silicon 0.345 0.35 0.346 
Phosphorus. . 0.06 0.06 0.06 
Manganese .. 0.05 0.05 0.05 


These analyses show that there was no diminution 
in the total percentage of sulphur, and no concentra- 
tion of sulphur in any particular portion of the 
metal. 

The annealing mixture employed in this experi- 
ment consisted, as before stated, of two parts of 
used oxide of iron and one part of fresh oxide. Tt 
was analysed for sulphur before and after the 
specimens had been annealed. The results are as 
follows :— 

Before annealing. Afier annealing 
Percentage of sulphur .. -- 0.482 0.22 
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These figures reveal the quite unexpected fact that 
some of the sulphur originally present in the anneal- 
ing mixture had been removed during the annealing, 
but that none of it had diffused into the iron. 

In connection with this observation it may be men- 
tioned that Professor Savoia has given figures to show 
that the mechanical properties of bars annealed in 
a mixture of iron oxide and sand were inferior to 
those which had been annealed in ordinary sand. 
He suggests that this inferiority is due to ‘‘ the sul- 
phur in the iron ore impairing in some measure the 
mechanical properties of the pieces heated in con- 
tact therewith.”’ 

Although the author has repeated the experiment 
with white irons of different composition, and at 
varying temperatures, in no case was the sulvhur 
content of the metal found to have increased, but 
in every case the iron oxide contained less sulphur 
after the annealing operation than before. In sub- 
sequent experiments also, the sulphur contained in 
the white iron was not removed, even when the iron 
oxide contained very little sulphur. 

It is difficult to reconcile Professor Savoia’s ex- 
planation with the fact that the sulphur of the iron 
oxide does not diffuse into the white iron during the 
annealing process; while the sulphur already present 
in the white iron does not diffuse into the iron 
oxide. It is not easy, therefore, to understand what 
deleterious effect the sulphur contained in the iron 
oxide can have upon the mechanical properties of 
the malleable cast iron. 

The spent oxide used in the annealing mixture in 
the preliminary experiments was a fair sample ob- 
tained from a local works. But it was thought that 
the large percentage of sulphur already contained in 
the annealing mixture might have prevented any 
sulphur being absorbed by the iron oxide. A specially 
prepared annealing mixture was therefore used in 
all the following experiments. It contained the 
same proportions of unused and spent oxides, but 
being made from pure materials it contained very 
little sulphur, viz. 0.04 per cent. After each experi- 
ment the oxidising medium used was analysed, and 
in no instance was there found to be an increase, 
but always a reduction in the content of sulphur. 


Experiments with Different Annealing Mixtures 


In order to study the effect of different atmo- 
spheres upon the iron sulphide, three test-pieces of 
series A were embedded in separate annealing boxes, 
which were respectively charged with (A) ordinary 
annealing mixture; (B) powdered carbon; (C) dried 
bone ash. The ferric oxide would produce an oxidis- 
ing medium, the carbon a reducing atmosphere, and 
the bone ash a neutral one. 

The lids were luted on the boxes, which were then 
placed in the annealing furnace and the tempera- 
ture gradually raised to 900 deg. C. After fifty 
hours the furnace was allowed to cool slowly. All 
the specimens, after annealing, could be filed quite 
easily, but when the material was machined a differ- 
ence in hardness between the interior and exterior 
of “B” was apparent. The central portion, 
although not so hard as white iron, was very hard. 
When the specimens were examined microscopically, 
no difference in the appearance of the iron sulphide 
could be observed in the three tests. In each case 
it was in the form of small globules, and, as in 
Experiment No. 1, it could be seen in the metal 
immediately underlying the surface. The central 
portion of ‘‘B” consisted of practically unchanged 
white iron; and the iron sulphide existed, in this 
portion, in the same manner as in the original white 
iron, no change having taken place. This result is 





interesting, as Levy* states: ‘‘ The only differences 
in the structure of the white centres of the different 
irons were due to the presence of large yellow-brown 
sulphide areas, derived from the massing together 
of the original sulphide constituent of the eutectic.”’ 
In every case when carbon was used as the anneal- 
ing medium this unchanged core of pearlite and 
cementite was seen, but in no instance was there any 
massing together of the sulphide. The analyses of 
the samples after annealing were as follows :— 





A. B. c. 
Per cent. | Per cent. Per cent. 

Combined carbon .. . 1.10 1.76 1.34 
Graphitic carbon .. on 0.85 0.36 0.64 

Total carbon .. ee 1.95 2.12 1.98 
Sulphur ee - ee 0.39 0.392 0.386 
Silicon ee oo oe 0.35 0.36 0.41 
Phosphorus. . oon ee 0.06 0.06 0.06 
Manganese .. oe o* 0.05 0.05 0.05 





Tests at a Higher Temperature.—The same metal 
and packing materials were employed in this experi- 
ment as in the previous one, the only difference 
being that the annealing temperature was 970 deg. 
C. instead of 900 deg. C. This course was adopted 
because in practice the annealing temperature usu- 
ally employed varies between 900 deg. C. and 980 
deg. C. It was also thought that the higher tem- 
perature might have some effect upon the iron sul- 
phide. Subsequent analysis showed, however, that 
the sulphur content was not reduced, and when the 
specimens were examined microscopically the small 
globules of iron sulphide described in the previous 
experiments could still be seen. The analyses agreed 
closely with those previously obtained. 

Tests with Higher Silicon Content.—The two pre- 
vigus experiments were repeated, but instead of 
using test-pieces belonging to series ‘‘ A,’’ metal con- 
taining a higher percentage of silicon, series ‘‘ B,”’ 
was employed. In each case, when the specimens 
were examined microscopically, the small globules of 
iron sulphide were seen. They were not concen- 
trated in any particular portion of the material, 
and were also seen in the metal underlying the sur- 
face. That the sulphur had not been removed could 
be seen from an inspection of the analyses. The 
annealing temperature was 900 deg. C. The experi- 
ment was repeated at an annealing temperature of 
970 deg. C., with similar results. 

It is noticeable that in all the preceding anneal- 
ing experiments, when the test-pieces were heated 
with carbon, the carbon content was reduced from 
3.1 per cent. to approximately 2.1 per cent. The 
carbon in excess of that soluble in iron at the tem- 
perature used was apparently partly removed as 
carbon-monoxide. The fact that the carbon was so 
removed was confirmed by the microscopical examina- 
tion. In every case temper carbon was seen in the 
annealed specimens. 

Check Ezxperiments.—In order to confirm the 
laboratory results, four test-pieces, two of each 
series, were annealed by Messrs. Shutt & Gander- 
ton, Malleable Iron Founders, Suffolk Street, Bir- 
mingham. The specimens were packed in annealing 
boxes in the ordinary way, together with other cast- 
ings of a like section, and subjected to annealing 
conditions which practical men had found by ex- 
perience to be the most suitable. Unfortunately 
there was no facility at the works for taking correct 
temperature measurements. 

Their results, obtained under ordinary works con- 
ditions, agreed exactly with those given by the 
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laboratory tests, and showed that no sulphur was 
lost. The change was confined to the carbon. 

If by any chance air gained access to any of the 
annealing and a layer of oxide was conse- 
quently formed, the experiment was always repeated. 
However, more for curiosity than for any other 
reason, the scale was removed from the oxidised 
material, and the sound portion analysed An in- 
crease in the sulphur content was always noted when 
oxidation had taken place, the increase varying 
with the thickness of the oxide layer. The follow- 


boxes, 


ing experiment was therefore made:—Two test- 
pieces, one of series ‘‘ A,’’ and the other of series 
‘‘B,”’ were packed in annealing boxes with iron 


oxide. Lids were placed upon both boxes, but not 
luted on; air therefore had free access to the 
interior. The boxes were placed in the annealing 


raised to 
the fur- 


furnace and the temperature gradually 
1,000 deg. C. After a period of sixty hours, 
nace was allowed to cool gradually. 

When the annealing boxes were discharged, a 
layer of oxide had formed on each specimen, as was 
expected. Upon removing this oxide it was found 
that about one-half of the original white iron had 
been oxidised. 


Series A. Series B. 


Metal Scale. Metal. Scale. 
Per cent. Per ce nt. P er cent. Per cent. 
Combined carbon i 0.67 0 74 - 
Temper carbon ves 0.62 0.7 
Total carbon } 1.29 - 1.44 
Silicon. . ae 0.42 0.67 
Sulphur aa 9% 0.44 0.29 0.48 0.24 
Phosphorus ‘ a 0.06 0.06 
Manganese - ‘ 0.05 0.05 _ 
Both specimens were examined microscopically, 
and in each case the iron sulphide was concentrated 
in the metal immediately underlying the surface, 


although numerous globules appeared in the remain- 
ing area. From the microstructure it seemed that 
when the surface of the metal was oxidised, the 
sulphide, instead of remaining in the oxidised layer, 
liquated into the unoxidised metal. When the scale 
and unoxidised metal were analysed, this assumption 
was found to be correct. It will he remembered that 
the original metal contained 0.39 per cent. of sul- 
phur. 

Effect of Sulphur on the Mechanical Properties. 
In none of the preceding expe ‘riments was the sul- 
phur found to have decreased in the annealed white 
iron; it was therefore decided to make a series of 
test-bars with varying percentages of sulphur, the 
other constituents being kept as constant as possible. 
In this manner it was hoped that the effect which 
iron sulphide exerted upon the mechanical properties 
of malleable cast iron would be ascertained, and also 


that, by analysing the annealed test-bars for sulphur 


content, it would be seen whether, with smaller per- 
centages of sulphur than 0.39 per cent., any sulphur 
was removed during annealing. 

An American washed iron, containing about 3.0 
per cent. combined carbon with traces only of other 
impurities, was taken as the base in the preparation 
of the bars. It was melted in a plumbago erucible 
with a calculated amount of ferro-silicon; when 
melted, the requisite quantity of iron sulphide was 
added. After stirring, the metal was cast into green- 
sand moulds. 

Transverse tests were made on l-in. square bars 
between 8-in. centres; tensile tests on round bars 


Y in. long, 6 in. of which had a diameter of 3} in.; 
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and bending tests bars 9 in. 
square. 

Tests were made on the original white iron, and 
the corresponding bars of each set were packed to- 
gether in an annealing box and annealed. The 
annealing mixture employed was the same in each 
case, therefore it was anticipated that any differ- 
ence in the mechanical properties of the annealed 
bars would be solely due to the varying amounts of 
sulphur, since the silicon, carbon, manganese, phos- 
phorus and heat treatment did not vary. The 
analyses of the series of bars are given in the Paper 
The sulphur varies from 0.01 to 0.34 per cent., the 
other constituents being very constant throughout 
the series. 

The transverse strength was little influenced by the 
addition of sulphur, the tensile strength increased, 
while the elongation and deflection decreased. The 
most marked effect observed was in the 
tests, which were very unsatisfactory 
phur was much above 0.15 per cent. 

The author’s conclusions are that, 
tion of malleable cast iron: (1) Sulphur is not. re- 
moved during the ordinary annealing process; (2) 
when the exterior of the casting is oxidised, sulphur 
tends to segregate into the unoxidised portions; (3) 
sulphur does not appear to have any markedly in- 
jurious effects on the product until about 0.15 pe: 
cent. is present. Higher percentages give unsatis- 
ractory bending tests and low deflections. 


upon long by 4 in. 


bending 
when the sul- 


in the produe- 








CUTTING-TOOL RESEARCH.—A 


report on pasi 
experimental work on cutting tools has been pre- 
sented to the Tool Research Committee of the Man- 
chester Association of Engineers by Mr. Vempsver 


Smith, who collaborated with the late Dr. Nicolson in 
the classical researches undertaken under the auspices 
of the Association. The report runs to some 12() 
pages of closely-printed matter, and though only a 
summary of the research work on the subject, re- 
veals considerable discordance of results even amongst 
those who have made it a special study. As regards 
even the simple relations between cut, speed, and 
angle, etc., Mr. Smith observes that though the con- 
pc ao the various enquirers may accord within 
certain narrow limits there is no general agreement 
over the ranges commonly prevailing in practice, and 
as no rational laws have been advanced to reconcile 
these differences he recommends further research work, 
particularly on the following points:—(1) A method 
of measuring the efficiency of the preliminary treat- 
ment of a tool or its cutting capacity without sub- 
jecting it to actual cutting or impairing its cutting 
edge. (2) A method of measuring the resistance oi 
the metal to cutting, say by means of a_ Brinell 
scleroscope, or other instrument, or the relation be- 
tween the physical properties and resistance to cut- 
ting of the metals. (3) The most economical shape 
of tool for roughing purposes having regard to the 
number of re-grindings and re-temperings between 
each re-dressing, the time lost in removing and re- 
placing the spent tool, process and steel costs. (4) 
The most durable shape and angles tor the various 
metals. Are these affected by the speed, cut, or 
when working with or without lubricant? (5) The 
most economical cutting speed corresponding to the 
duration of cutting for each section of tool steel. (6) 
The relation between cutting speed and duration of 
run for several cuts and traverses. (7) The relation 
between the cut, feed, and speed when operating on 
steel and cast iron. (8) The effect of treated and un- 
treated scale or skin on steel and cast iron on the cut- 
ting speed. (9) The effect of lubricant on the cut- 
ting speed. (10) The relative cutting capacities of 
ordinary high-speed, vanadium and cobalt steel. 
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American Foundrymen’s Conference. 


Annual Meetings 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 

The twentieth annual meeting of the American 
foundrymen’s Association was held on September 28 
to October 1, at Atlantic City, when that and the 
allied Associations foregathered. ‘he opening session 
was a joint meeting with the American Institute of 
Metals, when, following the addresses of welcome, 
the report of the A.F.A. Committee on Safety was 
presented by A. W. An address on ‘ Tests 
of Lenses for Foundry Goggles,’’ by F. W. King, was 
accompanied by a demonstration of a lens-testing 
machine and a coloured spectrascopic lantern test 
showing scientifically colours of lenses used in danger- 
ous conditions of light and glare. The report of the 
A.F.A. Committee on Industrial Education was then 
presented by Frank M. Leavitt. 

A Paper which followed, on ‘* Functions of Sand 
Binders,’’ by Henry M. Lane, is given on page 541, 
while other Papers on the session’s programme were : 

‘“Notes on Applications and Characteristics of 
Cores in Modern Moulding,” by R. A. Bull; and 
‘“ Moulding Sands,’”’ by C. P. Karr (Bureau of Stan- 
dards, Washington). 

The afternoon session’s Papers were :—‘‘ Report of 
A.F.A. Committee on Specifications for Foundry 
Scrap,’’ by 8. D. Sleeth; ** Patternmaking for Mould- 
ng-Machine Work,’’ by E. I. Chase; ‘‘ Foundations 
for Jar-Ramming Moulding Machines,’ by E. 8. 


rregg 
Gregg. 


Carman; ‘The History and Development of the 
Moulding Machine, with Sidelights on Latter-day 
Practice,’ by J. J. Wilson and A. O. Backert: 
‘“ Scientific Management and its Relation to the 


Foundry Industry,’ by H. K. Hathaway; ‘ Reclaim- 
ing Moulding Sand,’’? by W. M. Saunders and H. B. 
Hanley (see page 550); ‘The Relation of the Foun- 
dry Foreman to His Employer,’’ by S. V. Blair. 

On Wednesday, September 29, the report of the 
A.F.A. Committee on Costs was presented by B. D 
Fuller, chairman below), the following Papers 
also being on the programme :—‘‘ The Modern Foun- 
dry Advance,’’ by Dr. Richard Moldenke; ‘‘ Manu- 
facture, Constituents, and Essentials in the Purchase 
of Pig-iron for Foundry Use,’’? by Oliver J. Abell: 
‘Organisation in the Foundry ot the University of 
Illinois Shop Laboratories,”’ by R. E. Kennedy and 
J. H. Hogue; ‘‘ The Structural or Mechanical Theory 
of the Effect of Rust on Cast Iron and Wrought Tron 
or Steel,”? by R. C. McWane. 

On Wednesday, September 29, the programme in- 
cluded :—‘‘ Pouring Systems for Grey Iron Foun- 
dries,”’ by H. Cole Estep; ‘* Fuel Oil Cupolas,’’ by 
Bradley Stoughton; ‘‘ Inspection of Automobile Cast- 
ings,’ by C. B. Wilson; ‘‘ Common Defects in Grey 
Iron Castings: Their Causes and Remedies There- 
for,’ by H. M. Ramp; the report of the A.F.A. 
Committee on Specifications for Grey Tron Castings, 
hy W. D. Putnam: and the report of the A.F.A. 
Committee on Standard Methods for Analysing Coke, 
by H. E. Diller. , 

On Wednesday, September 29, the A.F.A. held its 
annual business session, when the address of the 
President (Mr. R. A. Bull) was presented, followed 
hy the report of the Secretary-Treasurer (Mr. A. O. 
Backert), the election of officers, and miscellaneous 
business. 

On Thursday, September 30, a 
held, the following Papers 


(see 


** Steel Session ’ 
being listed : — 


was 





of Associations. 


“Dynamic Properties of Steel Employed in the 
Manufacture of Castings of Various Types,’ by J. 


Lloyd Uhler; ‘*‘ The Particular Application of the 
Converter in the Manufacture of Steel Castings,’’ by 
C. 8. Koch; ‘‘ Notes on Electric Furnace Construc- 
tion and Operation in the Steel Foundry,’’ by James 


H. Gray; ‘‘Open-hearth Furnace-Checker Design,’’ 
by W. A. Janssen; ‘‘ Causes of Shrinkage Cracks in 


Steel Castings,’? hy W. R. Bossinger (see page 549); 
report of A.F.A. Committee on Specifications for 
Steel Castings, by W. C. Hamilton; report of A.F.A. 
Committee on Steel Foundry Standards, by Dudley 
Shoemaker and R. A. Bull; ‘‘ Notes on Are Weld- 
ing,’ by R. Kinkead. 

A “ Malleable’’ session followed, the papers being: 

‘Some Remarks Regarding the Permissible Phos- 
phorus Limit in Malleable Iron Castings,’’ by Pro- 
Enrique Touceda; ‘‘ Standardisation of Air 
Furnace Practice,’’? by A. L. Pollard; ‘‘ An Outline 
to Illustrate the Interdependent Relationship of the 
Variable Factors in Malleable Iron Practice,’’ by 
L. E. Gilmore; ‘‘ Malleable Practice,’ by J. P. Pero 
and J. C. Nulsen; ‘Coal: Its Origin and Use in the 
Air Furnace,’ by F. Van O’Linda (see page 543). 

On Thursday, September 30, the annual banquet 
was held at Hotel Traymore, while Friday, October 1, 
was devoted to the introduction of new officers, the 
report of the committee on resolutions, the appoint- 
ment of standing committees, and unfinished business 


fessor 


Report of the Cost Committee. 


In the report of the Cost Committee of the Ameri- 
can Foundrymen’s Association, the adoption of a 
uniform basis of figuring costs by foundrymen gene- 
rally is recommended. The factors constituting this 
uniform basis follow: 

(1) A commodity sold by a foundry is the labour of 
the moulder and coremaker, and not the material 
entering into the product. 

(2) The material is more or less a constant, varv- 
ing with market conditions. 

(3) Cost of production fluctuates in proportion to 
pounds of output per moulder. 

(4) Overhead charges increase or decrease, accord- 
ing to pounds of output per moulder. 

These various factors are discussed in detail, and 
an interesting method of figuring the overhead is 
presented. The work ‘s divided into two classes, 
namely, slow-moving and fast-moving, and it is stated 


that slow-moving jobs should carry a higher per- 
centage of ‘‘ overhead’ than fast-moving jobs. Ex- 


amples are cited which prove conclusively the correct- 
ness of this theory. Simple instructions are given 
for arriving at the proper cost. To promote the 
adoption of a uniform method of keeping costs, the 
Committee recommends that 100 foundrymen guaran- 
tee a fund by the payment of £10 each, or 50 foun- 
drymen guarantee to pay £20 each, during the period 
of one vear. Each of these foundrymen then would 
have first call on the services of this cost expert, and 
during the year he could remain at each of their 
plants a sufficient time to teach +h» accountants the 
basis or theory of the system recommended. Also, 
it is suggested that general meetings be held in the 
various localities visited by the cost accountant 
during the year, and the system then could be fur- 
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ther explained to interest foundrymen generally in 
the adoption of the uniform cost theory. 

The method of working recommended will be dealt 
with in a future issue of our paper. 


Standard Methods for Analysing Coke. 

The report of the Committee on Standard Methods 
for Analysing Coke was as follows :— 

Since this Committee was appointed last May it 
has been working in conjunction with similar com- 
mittees of the American Society for Testing Mate- 
rials and the American Chemical Society in outlining 
methods for analysing coke which can be adopted by 
each of the three societies, thus giving uniform 
methods of procedure for testing for all disputed 
cases. Satisfactory progress is being made, and only 
a few points remain to be decided before the methods 
can be reported for adoption. 

The usual temperature limits allowed for drying 
the coke in a moisture determination seem consider- 
ably lower than necessary, and a higher limit would 
enable the average foundry to dry a large sample 
without extra equipment. Tests, therefore, are to 
be made to determine how high coke may be heated 
in drying without vitiating the results. 

In order to determine the volatile matter with 
much precision, it is necessary to ascertain with a 
pyrometer the temperature to which the coke is 
heated during the determination and to hold this 
temperature within comparatively narrow limits. 
But as a general thing the foundryman does not 
require a great degree of precision in the determina- 
tion of volatile matter, and consideration will be 
given this and a method probably outlined for use 
where the coke is not bought to specifications with 
rigid requirements for volatile matter. 

As to the proper implements to be used in pulveris- 
ing the sample, different methods will be tried by 
the members of the committee, and the amount of 
foreign substance which is introduced into the 
sample through the use of different implements for 
crushing will be determined. 

There are two accurate methods in general use for 
the determination of sulphur in coke, namely, the 
Eschka and the sodium-peroxide methods. Only one 
of these will be adopted as a standard. This will be 
mainly for use as an umpire method, and for this 
reason every precaution will be taken to insure 
accuracy, which will probably make it too long for 
routine work. For this reason the Committee is 
considering the advisability of outlining and recom- 
mending for adoption by the Association, for routine 
tests, a shorter method which will be sufficiently re- 
liable and give results close enough for commercial 
work. 


AMERICAN INSTITUTE OF METALS. 


In addition to the joint meeting with the American 
Foundrymen’s Association on September 28, the pro- 
gramme of the Institute included an _ afternoon 
Session, with the following items :-——Report of Official 
Chemist; ‘‘ An Investigation of Fusible Tin Boiler 
Plugs,”’ by Dr. G. K. Burgess: ‘‘The Influence of 
the Impurities of Spelter on the Cracking of Slush 
Castings,’”’ by G. Rigg: ‘‘ Cobalt in Non-Ferrous 
Metals,”’ by H. T. Kalmus: ‘‘ Furnace Methods for 
Pure Castings.”” by F. L. Antisell: “Standard Tet 
Specimen of Zinc-Bronze: Cu, 88, Sn. 10. Zn. 2. 
Relation of the Mechanical Properties to the Micro- 
structure,”? by Dr. H. S. Rawdon: ‘ Notes on the 
Copper-Rich Kalchoids,’’ by S. L. Hoyt. 

On Wednesday, September 29, at the morning 
Session, the Papers were:—‘ The Effect of the Pre- 
sent European War on the Metal Industries.” by T. 
F. Wettstein; ‘“ Sherardising,” by Dr. S. Trood ; 
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‘‘ Blectric Furnace for Brass Melting,’”’ by F. A. S. 
Fitzgerald; ‘‘ Substitutes and Alloys to take the 
Place of Platinum,’”’ by W. E. Mowrey; “ Alloys of 
Nickel, Chromium and Copper,’’ by D. F. McFarland 
and O. E. Harder. In the afternoon an aluminium 
session took place, when the foliowing Papers were 
listed: ——‘‘ Aluminum Die Castings,’’ by C. Pack; 
‘The Manufacture and Use of Alumino-Vanadium,”’ 
by Wm. W. Clark; ‘‘ Recent Advances in the Manu- 
facture and Uses of Aluminum,’’ by E. V. Pannell; 
“The Welding of Aluminum,” by E. V. Pannell; 
‘Aluminium Bronze Alloys,” by W. M. Corse. 
Further Papers presented on Thursday, September 


30, were:—‘‘ Development of an _  Acid-resisting 
Alloy,”’ and ‘‘Methods of Analysis for Complex 
Alloys,’ by S. W. Parr; ‘‘ Effect of Zine on 


Copper, Tin, Lead Alloys,” by G. H. Clamer; ‘‘ The 
Advantages of a Standard Railway Journal,’”’ by 
Russell R. Clark; ‘‘ Forging Manganese Bronze,’ 
by Jesse L. Jones; ‘The Failure of Structural 
‘Bronzes,’’ by Dr. P. D. Merica; ‘‘ Experiences with 
Brass in Civil Engineering Work,’’ by A. D. Flinn; 
‘* Stellite,”’ by Elwood Haynes. 








ROOF CONSTRUCTION AND STEEL-FURNACE 
YIELD.—For the past three or four years the ITIli- 
nois Steel Company has operated its open-hearth fur 
naces with the Orth ribbed-roof construction. Ex- 
ceptionally good results have been obtained. In the 
year 1914 the average production per roof on all 
of the furnaces of the No. 2 open-hearth department 
was 24,600 tons. These furnaces are rated at 50 
tons, and, with the exception of one furnace in which 
tar was used, all were fired with producer-gas fuel. 
This record, which is representative of the results 
steadily obtained with the Orth roof during its use 
at South Chicago, compares with an average produc- 
tion of 17,041 tons previously obtained with ordinary 
roofs. In addition to the prolonged life of the roof 
due to the ribbed construction, it is possible to shut 
down the furnace more freely for cleaning chequers 
or for repairs than with the ordinary roof where there 
is the attendant hazard of losing the roof when fur- 
nace operations are resumed. It is possible, there- 
fore, with the stronger roof, to keep the furnace in 
hetter operating condition, which is reflected in 
larger production and lower operating costs. 


HIGH-PRESSURE FANS FOR CUPOLA WORK. 
—The Sturtevant Engineering Company, Limited, 
have issued an illustrated pamphlet dealing with 
Sturtevant high-pressure fans. These fans are ex- 
tensively used for blowing cupolas, and are claimed 
to be suverior to rotary blowers of the Roots and 
similar types, because the fan impeller is not subject 
to any wear and retains its original efficiency after 
years of service. For cunola blowing sufficient air 
must be furnished at a pressure high enough to force 
its way through the charge, and for a given size of 
cupola or weight of iron to be melted. the Sturtevant 
high-pressure fans are said to he ideal. The fans re- 
quire no attention proper beyond lubrication of the 
bearings. Electrically-driven fans present marked 
advantages over the belt-driven types, on account of 
their complete independence of main engine or line 
shaft, absolute freedom of choice in location of fan. 
avoidance of high-speed belts, economy in running 
cost, no power being wasted hy intermediate shafting. 
perfect regulation of speed by electric control, and 
readv determination of exact power exerted to drive 
the fan. These features are of exceptiona: value for 
foundry purposes, as it is most important that the 
working of the cupolas should be determined only by 
the requirements of the foundry and not subordinated 
to the running of the main engine or line shaft. As 
the foundry is usually at a distance from the main 
engine or power house, the saving in running cost 
effected by electric instead of mechanical power trans. 
mission is considerable. 











THE FOUNDRY TRADE JOURNAL. 





Standardisation of Air-Furnace Practice.* 





By A. L. Pollard. 





The air furnace must not be too high in first cost 
and must be adaptable to a fairly wide range of 
capacity. With the data now available, there is no 
reason why an air furnace should not be constructed 
which would work exactly the same every day under 
the same general conditions. The design is the first 
consideration. One dimension is limited, namely, the 
width. The furnace must be narrow enough to per- 
mit easy skimming as well as to allow the construc- 
tion of easily-supported bungs. This width is ap- 
proximately 7 ft. inside. The design is then confined 
to six main points, as follows: —(1) Length of hearth ; 
(2) depth of bath; (3) length of firebox; (4) height of 
roof ; (5) opening at neck; (6) wall thicknesses. 

Length and Depth of Hearth.—The length of 
hearth and depth of bath are mutually dependent. 
To design a furnace of any particular capacity, we 
may start with an average bath of 6in., which will 
give quick melting, or of some other depth, such 
as 10 in., which will give slower melting and some- 
what colder iron. For average practice the writer 
recommends a depth of 8in. With the tonnage, 
width and depth given, it is a matter of arithmetic 
to determine the length of hearth. The hearth 
should be deepest just in front of the bridge wall 
where the heat is most intense, and shallow at the 
neck where melting is much slower. The tap hole, 
of course, is located at the deepest point of the 
hearth. 

Grate Area.—The grate area is a factor of much 
importance, and is entirely a matter of experience. 
This area can be determined in two ways. It has 
been found that the ratio of grate area to hearth area 
should be about 1 to 4. Also, since the melting ratio 
is 1 to 3, or better under forced draught, and since 
about 50 Ibs. of coal per sq. ft. per hour should be 
burned we can calculate the area in this way. If we 
should consider natural draught, we would assume 
only 30lbs. of coal per sq. ft. per hour and a fuel 
ratio of 1 to 23. With forced draught we would 
obtain a melting speed for a 10-ton furnace of about 
44 hours. Natural draught would be much slower. 

Heiaht cf Roof.—The roof must be high enough to 
allow free passage of the flame when the furnace is 
charged with cold stock. In a 10-ton furnace this 
will be ahout 3 ft. 6 in. at the deepest point. The 
roof should be no higher than necessary, as the most 
effective heating factor is in radiation from it. Also, 
it has been shown that gases are most effective in 
heating when moving at a high velocity. Obviously, 
the lower the roof, the greater this will be. The 
roof should be as nearly flat as possible, sloping 
gently down at the back. There is ahsolutely no 
advantage in the wierdly-curved and indented roofs 
which some old furnaces have. 

Opening at Neck.—The opening at the neck is a 
point of great importance. It must he just right for 
suecessful operation. It is entirely dependent upon 
the volume of gases vassing throuch the furnace and 
uvon the draught. This opening in a 10-ton furnace 
should he about 3sq. ft. in area. but it should be 
adiusted as conditions of draught vary te always 
give a slirht back pressure in the furnace. In other 
words, the total pressure of gases at this point should 


* Presented at Annual Meeting of the American Foundrymen’s 
Association, September, 1915. 





slightly overbalance the suction from the stack. Of 
course, in a natural-draught furnace this relation 
cannot be maintained, and consequently little or no 
air can be admitted over the bridge wall. The 
necessity for this back pressure is due to the fact 
that unless there is an appreciable pressure, a large 
amount of air is sucked in through the doors and 
roof, which tends to cool the furnace and greatly 
lower its efficiency. 

Walls.—The furnace walls may be either 9 or 13 in. 
in thickness. Thirteen inches is best and most 
economical. Less heat is conducted through them, 
and at the slag line the inner 4in. can be removed 
and replaced without disturbing the entire wall. 


Disadvantages in Air-Furnace Construction. 

The possibilities for’ improvement in air-furnace 
construction open an interesting subject for specula- 
tion. The disadvantages of the furnace may be 
briefly summarised as follows :—(1) Exhausting labour 
of firing and skimming; (2) large amount of heat 
lost in waste gases; (3) large amount of heat lost 
through bungs. 

The labour of firing has long been a difficult point 
in air-furnace practice. It is difficult to get and 
keep good firemen. There are only three ways out 
of thi8 difficuity, considering coal as fuel. One is the 
utilisation of the open-hearth furnace with regenera- 
tion, which we are not considering here. Another is 
in the use of automatic stokers. Some furnaces are 
equipped with these, which are giving satisfaction, 
but there is opportunity for much improvement. The 
writer believes that by far the most economical and 
best method of firing air furnaces is in the use of 
automatic stokers. A third method is by the use of 
pulverised fuel. This seems to offer possibilities, but 
it necessitates a large investment in equipment. 

Concerning the heat lost in waste gases, unless we 
consider the open-hearth, there is absolutely no op- 
portunity for improvement in the furnace itself. To 
attain a melting temperature in the furnace requires 
that the waste gases leave the furnace at that tem- 
perature. The waste-heat boiler offers a good method 
of utilising this lost heat, but this is outside our 
present discussion. 

The heat lost through bungs also is difficult to 
overcome. Under present practice, where removable 
bungs are in use, the thickness cannot be much in- 
creased, as it is necessary to keep all parts of the 
brick, through which the resultant pressure line 
passes, below the softening temperature of the brick 
used. The only improvement that the writer can 
suggest is to make the roof permanent and suspend 
it from one or more points between the skewhbacks. 
This, of course, would necessitate charging from side 
doors. 

Furnace Operation. 

Furnace operation starts with the mixture of pig- 
iron, sprue, scrap, etc. This is perhaps the simplest 
part of furnace operation; but for best results it 
must be done along scientific lines. Having the 
analvses of the various materials, knowing what we 
desire to do, and with data from a few heats showing 
what elements are oxidised and to what extent, it is 
then a simple matter to make the mixture. The 
decision as to the final analysis of the heat is very 
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important. It will depend largely upon the class of 
work. The writer’s opinion is that the proper analy- 
sis should be about 2.50 per cent. carbon and as 
much silicon as the heaviest section will carry with- 
out precipitating graphite. 

The really difficult part of air-furnace operation is 
in burning the proper amount of coal and adjusting 
the draught. Improper draught is the most frequent 
cause of failure This subject is simple in theory, 
but seems to be difficult in practice. Starting with a 
properly-designed furnace and a certain charge, we 
can find the amount of coal which should be burned. 
This amount of coal should then be shovelled in, at 
frequent intervals. Air enough should be admitted 
under the grate to burn all the coal with a some- 
what smoky flame, and air enough should be ad- 
mitted over the bridge wall to burn the fire-box 
gases with a clear flame. Next, the opening at the 
neck should be adjusted to give a slight back pres- 
sure. The back pressure is right when the flame 
just tends to shoot out from the furnace openings. 

If the malleable business is to be standardised on a 
basis of high quality, we must know exactly what we 
desire to do, and then do it in a thoroughly scientific 
manner. It is quite possible to have every heat 
poured of the right analysis and at the right tem- 
perature, and this should be the constant aim. The 
question of proper annealing is so difficult that we 
cannot afford to complicate it by improper furnace 
operation. 








Wooden Foundry Flasks. 
By Water J. 


Flasks are generally made of metal—often cast 
metal—this enforcing rigid sizes and often consider- 
able weight where it is not needed. The question 
therefore frequently arises as to whether it is advis- 
able to increase the stock of flasks, or to adopt some 
more flexible system in regard to the smaller flasks, 
whereby various sizes can be readily produced when 
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needed, and at a small expense. The method here 
described shows one way in which flasks of moderate 
size can easily be produced at a low cost. The flask 
sides and ends» should be of well-seasoned wood of 
from jin. to %in. in thickness, according to the 
length, the width being dependent on the depth of 
the flask part being made. In any case, they must 
not be light enough to spring apart when rammed up 
with sand, but excessive thickness is unnecessary. 
At the top and bottom of each board a fillet about 
half-an-inch square should be bradded on to assist 
in holding the sand and prevent slipping, but this 
hardly stiffens the boards appreciably. 

The ends are of wrought-iron plate, j}in. thick, 
carefully bent hot, and extending 4in. to 6in. along 
the sides and ends and, of course, being the width of 
the boards. These plates are held in position by cup- 
headed bolts with the nuts inside the flask. 

The pins are held in place either by small bolts or 
by wood-screws, and should fit well. The pin 
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brackets can be made of plate jin. thick, the pins 
being forged and screwed and having shoulders. If 
the flasks are always clamped together the pins 
should be solid, but where this is not the case a hole 
should be madu trrough the pin to take a wedge. 
Plain pins can be made of 3-in. round rod, but where 
they have to carry wedges } in. stock is not too much. 

In regard to handles, either wood or iron can be 
used, pieces of angle iron being useful for the job if 
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clear of sharp edges and scale. This, however, is a 
matter of local convenience because, while not pur- 
chasing angle iron for the purpose, pieces of old 
stuff might very well be worked up. As only small 
flasks up to from 2 to 3ft. in length would be made, 
no special arrangements would have to be made as 
would be required in large, heavy flasks; but in some 
cases stays or bars might be desirable for facilitating 
some forms of moulding. These could be of wood, 
held in either by screws placed directly through the 
sides of the flask or by small angle irons attached to 
the bars and the inside walls of the flask. 

Fig. 1 shows the end plate; Fig. 2, guide pin; 
Fig. 3, the two forms of pin used; Fig. 4, the iron 
handle; Fig. 5, the fillet; Fig. 6, the method of 
fastening the stays or bars; and Fig. 7, the complete 
drag part of a flask. Both for handiness and cheap- 
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ness these wooden flasks 2re good, while for economis- 
ing space they would be hard to beat. At the same 
time, they could only be used in small sizes, and 
large flasks would have to be made in metal. Usually, 
however, certain sizes of flask take the whole work 
of the foundry, and in many places nothing more 
than 2ft. in length is needed. Even where large 
work is done there is a certain amount of small work 
that can be grouped, and here the advantage of such 
flasks as those referred to makes itself felt. 








BITUMINOUS ROADS.—The use of oil fuel in 
industry has associated with it the use of various by- 
products of a very interesting nature. For example, 
the product known as ‘‘ Mexphalte,’’ a pure bitumen 
imported by the Anglo-Mexican Petroleum Products 
Company, Limited, is now very largely used in road 
construction. A similar product ‘‘ Fluxphalte,” is a 
liquid form for road spraying which has attained 
marked popularity. 
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Lighting of Factories and Workshops. 


The Departmental Committee appointed in 1913 to 
inquire into the conditions necessary for the ade- 
quate and suitable lighting (natural and artificial) 
of factories and workshops has issued its first Report. 
The Committee—which comprised Dr. R. T. Glaze- 
brook (Director of the National Physical Laboratory) 
as chairman; Mr. Leon Gaster, Professor Francis 
Gotch (since deceased), Messrs. J. Herbert Parsons, 
and W. C. D. Whetham, Sir Arthur Whitelegge, 
K.C.B. (Chief Inspector of Factories), and later, Pro- 
fessor C. 8. Sherington, M.A., with Messrs. D. R. 
Wilson (H.M. Inspector of Factories) and C. C. 
Paterson (of the National Physical Laboratory) as 
Secretaries—met for the first time in London on 
February 11, 1913. Since then 38 meetings have been 
held. In view of the wide ground covered by the 
terms of reference, it was thought desirable to limit 
the inquiry in the first instance as far as possible to 
the textile, engineering, and clothing trades, certain 
general principles, common to all trades, however, 
being also taken into consideration. 

In the course of their Report, the Committee point 
out that the development of industrial operations 
and the introduction of many new methods of illumi- 
nation during the last 10 years have served to em- 
phasise the need for statutory requirements relating 
to the lighting of workshops and factories, similar to 
those which already exist in regard to heating and 
ventilation. The recognition that defective illumina- 
tion may be a contributory cause to accidents, may 
be injurious to the health and eyesight of workers, 
and may exercise a prejudicial effect on the output 
and quality of work, has led to a general interest in 
the question of industrial illumination. 

For the United Kingdom no general provisions in 
regard to lighting (analogous to those regarding heat- 
ing and ventilation) occur in the Factory Acts. The 
appointment of the Committee in regard to indus- 
trial lighting thus marks an entirely new departure 
in this country. The inquiry showed that there 
has been a_ great advance in methods of  illu- 
mination, but various defects were met with 
which are enumerated in the Report. A statis- 
tical inquiry into the number of accidents dur- 
ing each month throughout the year points to 
the conclusion that inadequate lighting is a 
contributory cause of accidents. This is confirmed 
hy the evidence of witnesses regarding accidents in 
foundries, shipbuilding yards, etc. Complaints of 
eye strain, headache, etc., attributed to insufficient 
lighting are common, and while an exhaustive medi- 
cal enquiry would be necessary to establish the con- 
nection between these defects and inadequate light- 
ing, there is a general impression that unsatisfactory 
lighting 1s, in various ways, prejudicial to health 
It is also recognised that insufficient light adds to 
the difficulty of the proper supervision of work, and 
of the maintenance of cleanliness and sanitary con- 
ditions generally. Witnesses gave specific instances 
of the effect of improved lightine in increasing the 
output and improving the quality of work turned out. 





Recommendations. 

The Committee recommend that :— 

(1) There should be a statutory provision :—(a) re- 
quiring adequate and svitable lighting in general 
terms in every part of a factory or workshop, and (b) 
giving power to the Secretary of State to make 
Orders defining adequate and suitable illumination 





for factories and workshops or for any parts thereot 
or for any processes carried on therein. ’ 

To indicate more precisely what is conveyed by the 
term ‘‘ adequate lighting ’’ broadly the illumination 
may be said to be adequate and suitable provided 
that :—(i) It is sufficient for the proper carrying out 
of the work both as regards quality and output, and 
(ii) there are no lighting conditions prejudicial to 
the health, comfort and safety of workers. In order 
to satisfy these requirements, the illumination should 
comply with the following requirements:—(a) Ade- 
quacy. (hb) A reasonable degree of constancy and uni- 
formity of illumination over the necessary area of 
work. (c) The placing or shading of lamps so that 
the light from them does not fall directly in the 
eyes of an operator when engaged on his work, or 
when looking horizontally across the workroom. (d) 
The placing of lights so as to avoid the casting of 
extraneous shadows on the work. 

The next question is the desirability of specifying 
the amount of illumination implied in the terms 
‘adequate and suitable.’’ Owing to the great pro- 
gress that has recently been made in the appliances 
for measuring illumination, it is now practicable to 
specify numerical values in a manner that would 
hardly have been possible some years ago. It is 
therefore proposed to specify the minimum intensity 
of illumination desirable, from the standpoint of 
general convenience and safety, in parts of the work- 
shops where work is normally carried on, and in 
yards, passages and open spaces along which people 
are ordinarily liable to pass. The following four 
recommendations are made under this head :— 

(2) Over the ‘‘ working areas’”’ of workrooms the 
illumination measured on a horizontal plane at floor 
level shall not be less than 0.25 foot-candle, without 
prejudice to the illumination required for the work 
itself. 

(3) In all parts of foundries in which work is car- 
ried on or over which any person is ordinarily liable 
to pass, the illumination measured on a_ horizontal 
plane at floor level shall not be less than 0.4 foot- 
candle. 

(4) In all parts of factories and workshops (not in- 
cluded under recommendation (2)) over which per- 
sons employed are liable to pass the illumination 
measured on a horizontal plane at floor level shall 
not be less than 0.1 foot-candle. 

(5) In all open places in which persons are em- 
ployed during the period between one hour after sun- 
set and one hour before sunrise, and in any danger- 
ous parts of the regular road or way over a yard or 
other space forming the approach to any place of 
work, the illumination on a _ horizontal plane at 
ground level shall not be less than 0.05 foot-candle. 

These values are suggested without prejudice to 
the special illumination required for the carrying out 
of the work, which naturally varies greatly according 
to the nature of the operaticns. At present the 
Committee are not prepared to recommend standards 
of illumination for these purposes, which require 
further investigation. 

In Recommendation (6), provision is made for 
exemption of individual cases, and of factories to 
which the above requirements could not be applied, 
and the case of shipbuilding yards is to receive sepa- 
rate consideration. 

Finally, in Recommendation (7), suggestions are 
made for the periodic cleaning of windows. 
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The annual autumn meeting of the Institute of 
Metals, was held on Friday, September 17, at Bur- 
lington House, London, W., when the chair was 
taken by the President, Admiral Sir Henry Oram, 
Engineer-in-Chief of the Fleet. Abstracts of several 
of the Papers presented are given below :— 


DETECTION OF INTERNAL BLOWHOLES IN 

METAL CASTINGS BY MEANS OF X-RAYS, 
By C. H. Tonamy (Engineer, Mitsubishi Dockyard 
and Engineering Works, Kobe, Japan). 


Though various methods of testing metals have been 
in use for some considerable time, such as chemical 
analysis, metallography, and mechanical and physical 
testing, ne method, as far as the author of this Note 
is aware, has been evolved until quite recently for 
detecting internal blow- 
holes by external ex-. — ¢»% - 
amination. Such defects - 
being, in the ordinary 
way, only discovered | 





when the material is sub- 
jected to machining, the 
application of X-rays for 
this purpose seemed likely 
to be of great service. 
Particularly is this the 
with copper cast- 
ings, since pure copper, 
when at a high tempera- 
ture, absorbs gases from 
the air, thereby rendering 
likely the formation of 
blowholes. When making 
these castings a small 6 
quantity of phosphorus, 
tin, or zine is’ usually 
added as a_ deoxidiser. 
Blowholes, however, are 
always to be guarded 
against, and in order to study their occurrence the 
author made some X-ray experiments upon a thin 
casting of pure copper, using a Gundelach X ray 
tube. 
The specimen which was used in the experiment 
was a plate of pure copper, cast at a high tempera- 
‘ ture. The plate mea- 
sured 5 in. by 44 in. by 
4 in., with a hole } in. 
diameter and 4} in. deep 
drilled in one side, as 
shown in Fig. 1. A 
channel j, in. deep was 
drilled on the surface, in 
order to vary the thick- 
ness of the plate. The 
apparatus used in  ob- 
taining the radiograph 
of the blowholes, drilled 
hole, and channel is 
shown in Fig. 2. The 
specimen was laid on the 
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1.—SAMPLE OF 

CopreR CastTING 

X-Ray Examina- 
TION. 
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Fic. 2.—ARRANGEMENT X-ray plate vertically 
FOR EXAMINATION. under the Gundelach 
tube. By varying the 


vertical distance, B, between the centre of the tube 
and the X-ray plate, the time of exposure, and the 
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strength of current, the following results were ob- 
tained : — ce 


No. of a! 





Vertical Time of Strength | Remarks. 
periment. | distance. exposure. of current.| 

Centi- | Milli- 

metres. Min. See. amperes. 

l 50 2 5 0.8 Very faint spots ob- 
tained, which indi 
cated the positions 
of blowholes. 

2 x0 2 30 Os More distinct spots 
obtained. 

3 15 ay 0 2.0 Much more distinct 


spots obtained, to- 
gether with the 
radiograph of the 
hole in the sample. 


In order to verify the results so obtained, the 
plate was sawn across through the indicated positions 





3.—Sipe View or Sampre Cour sy Meta 
Saw, sHow1ne LarGe Fraw. 


Fic. 


of the blowholes, and these were found to be con- 
tinuous, as shown in Fig. 3. 

In this experiment an X-ray source of ordinary 
strength was used, but had there been employed a 
much more powerful source, such as the Coolidge 
tube, used by Dr. Wheeler, the radiographs would 
certainly have been sufficiently distinct to determine 
the exact position of the blowholes. Moreover, by 
taking radiographs in two directions at right-angles 
to one another, the depth of the blowholes beneath 
the surface of the plate could be determined. 

In conclusion, there is little doubt that useless work 
in the machine shop might be saved by testing metals 
by means of X-rays as described above. 


SPECIFICATIONS FOR ALLOYS FOR’ HIGH- 
SPEED SUPER-HEATED STEAM TURBINE 
BLADING. 

In this Paper, the author, Mr. W. B. Parxer, 
F.I.C., of Rugby, in summarising his conclusions, 
remarks that it is easier to enumerate the points 
which should be considered by anyone desirous of 
improving upon the present supply of blading than 
to express these in a form which can be considered 
a specification, because the latter really necessitates 
the insertion of concrete values for each, and con- 
crete values are influenced by progress in design. 

(i.) General.—The metal for non-ferrous blading 
should be in a physically stable condition; that is, 
either naturally soft or in the annealed state re- 
quisite to ensure that it is free from unstable internal 
stresses. 

(ii.) Proportionality Limit.—The metal, when in 
the above naturally soft or annealed condition, should 
possess a proportionality limit of over 16 tons per 
sq. in. 

(iii.) Constancy of Proportionality Timit.—The pro- 
portionality limit of the metal in the naturally soft 
or annealed condition should remain constant within 
10 per cent. of its cold value over the whole range 
of temperature from 100 deg. C. (212 deg. F.) to 
100 deg. C. (844 deg. F.), 























(iv.) Maximum Stress (Tensile Strength).—The 
maximum stress of the metal in the naturally soft 
or annealed condition should exceed the propor- 
tionality limit by not less than 100 per cent.; that 
proportionality limit 

maximum stress 
greater than 0.5. The ratio should remain constant 
over the whole range of temperature from 100 deg. 
C. (212 deg. F.) to 450 deg. C. (844 deg. F.). 

(v.) Corrosion and Erosion.—The metal must be 
non-corroding and non-rusting in damp steam. It 
must also resist erosion by steam. 

(vi.) Hardness.—The greater the natural hardness 
of the metal in the soft or annealed condition the 
better, provided it is obtained concurrently with the 
other necessary properties. The hardness of the best 
non-ferrous materials now available lies between 10 
deg. and 15 deg. Shore’s test (scleroscope), so that 
a new metal having a natural hardness of 30 deg. 
would be an advance. 

(vii.) Thermal Expansion.—This should preferably 
be low, but provided it does not exceed the expansion 
of the non-ferrous materials now used, it would 
answer. A metal having a constant co-efficient be- 
tween 100 deg. C. and 500 deg. C. is desirable, and 
metals with violent changes of co-efficient due to 
critical points or ranges should be avoided. 

(viii.) Ductility.—The ductility, as evidericed by 
‘elongation per cent.’? and ‘‘ reduction of area at 
fracture,’ need not be great, because it is not, per se, 
of special value. The elongation should not be less 
than 10 per cent.; the reduction of area not less 
than 20 per cent. 

(ix.) Specific Gravity.—The lower the specific 
gravity of the metal the better; but only if obtained 
with items ii., iii., iv., v., and vi. 

(x.) Resistance to Vibrating Stress —Under certain 
conditions vibration stresses are exerted on the blad- 
ing, but the examination of this question is so diffi- 
cult, that little is yet known regarding them. Until 
they can be more specifically defined by the designing, 
engineers, it is best to narrow attention down to 
the other items mentioned. 

For a complete research upon selected materials 
there is required a series of tests which aim at ascer- 
taining the possible value of the materials under 
working conditions. These can be divided into three 
kinds, and if a material gives promise in the first 
two, the third test can be narrowed down to suit 
specific conditions appertaining to the design of 
any turbine. 

(T.) Stress and Time (duration of stress).—A series 
of tension tests at ordinary temperature, with loads 
ranging from a ton or so below to a couple of tons 
beyond the proportionality limit with variation of 
duration of the stress. If the metal is only for use 
in the low-pressure and temperature end of the 
machine, this test gives useful data, and may suffice. 

(II.) Stress and Temperatre.—This is a series of 
tension tests at increasing temperatures, but includ- 
ing the proportionality limit determination for each 
temperature. It serves to detect any weakening due 
to the effect of short durations of increased tempera- 
ture. 

(IIT.) Stress, Temperature, and Time.—This series 
ean be limited to particular problems of design. It 
correlates the effect of a specific duration of a specifie 
range of stress at any specific temperature. It 
should include the determination of the proportion- 
ality limit for each set of conditions. 

To prevent manufacturers being discouraged by the 
above array of tests, it may be stated that only very 
promising materials need be put through the whole 
of the above research scheme. A rapid sorting out 
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can be effected by a short scheme, such as accurately 
determining the maximum stress, proportionality 
limit, modulus of elasticity, elongation, and reduction 
of area upon cast materials thus, use: (1) Dry sand 
cast bars of the material, having a cast section of 
not less than 1§ in. diameter. If these give good 
results, then (2) repeat the tests upon a similar bar 
after annealing it for four hours at 500 deg. C., and 
cooling so slowly that it is in the natural soft con- 
dition. 

If a good proportionality limit is obtained for the 
annealed casting, and the other properties are not 
lowered below the allowable minima, proceed to roll, 
draw, or otherwise work the metal into sections of 
preferably 4 in. diameter or 3 in. by 1 in. flats, and 
anneal these so that they are in the natural soft 
condition. Then, using these—(3) Determine the 
same physical values as in (1) and (2). If the tests 
are still satisfactory, then thoroughly test it accord- 
ing to the larger scheme, either entirely, or Parts 
II. and IIT. 

If the structures show what can be termed imita- 
tions of steel structures—especially of the pearlitic 
structure—they probably possess a naturally good 
proportionality limit. In fact, the author believes 
that by striving to find non-ferrous materials which 
naturally have steel structures, the naturally strong 
alloys now in demand will be discovered. 

Having now, for reference purposes, a statement of 
the nature and present position of the turbine blading 
problem, it is for the non-ferrous trade to bring 
forward the material and to recover the ground they 
have lost to the steel trade; but it should be noted 
that only materials which have been fairly completely 
investigated by its advocates upon the lines named 
above, and which really give promise of improve- 
ment, will be welcomed by turbine makers. Frank 
exchange of test data is desirable, for turbine makers 
are not in business to test anything and everything 
which the brass manufacturers think original and ay 
improvement. 


CORROSION OF GUNMETAL. 


A Paper was presented by Messrs. Ceci, H. Deson, 
D.Se., Ph.D., and Henry Hyman, B.Sc. (Glasgow) 
on ‘The Micro-Chemistry of Corrosion. Part TV. 
Gunmetal,’ in which the authors remarked that the 
corrosion of gunmetals had been examined by the 
electrolytic method previously used for the brasses. 
It was found that the rate of corrosion and the rela- 
tive resistance of the different constituents varied 
greatly with the applied electromotive force, and also 
with the state of the surface. So marked was the 
effect produced by the flow of the metal in polishing, 
that it was found necessary to remove the flowed 
surface by light etching in order to obtain compar- 
able results. The influence of tin was very strongly 
marked, on account of its property of forming a 
layer of basic salts which adhered and formed a pro- 
tective varnish. An alloy containing 14 per cent. of 
tin was corroded less rapidly than one containing 
10 per cent. Annealing, by rendering the structure 
coarser, increased the corrosion. A pure alpha alloy 
was corroded more than one which contained eutec- 
toid, but the presence of the beta constituent, in 
auenched specimens, was without marked effect, the 
difference between alpha and beta being compara- 
tively small. With very :small currents the eutec- 
toid was almost unattacked, but as the current was 
increased it was attacked more and more rapidly. 
With large currents the differences between the 
alloys were largely obliterated, owing to the rapid 
formation of a tough, adherent skin. 





540 


CRYSTAL TWINNING BY MECHANICAL STRAIN. 

Proressor C. A. Epwarps, D.Sc. (Manchester), 
discussing ‘‘ Metallic Crystal Twinning by Direct 
Mechanical Strain,” said that during the last few 
vears considerable attention had been given to the 
question of crystal twinning in metals and metallic 
alloys, but there still appeared to be some doubt a: 
to whether structural changes of this kind conld b> 
produced in metals without subjecting the mass to 
some kind of annealing operation. The author, on 
this subiect, disagreed with Dr. Rosenhain, the lat- 
ter considering that it had still to be proved “ that 
twinning could occur in all metals by direct strain- 
ing.’’ 

Tn the present Paper Professor Edwards does his 
hest to satisfy Dr. Rosenhain and others on this 
point, marshalling the results of his own and other 
investigators’ recent experiments in such a way as 
to bring him to the conclusion that ‘all the evi- 
dence available goes to prove that twin crystals 
can be formed in metals by direct mechanical strain.’’ 
He presents numerous geometrical drawings, as well 
as photomicrographs, to illustrate the movements in 
mechanical twinning of metallic crystals, movements 
which make it ‘‘ perfectly logical to consider that 
amorphous layers are produced on the twinning 
planes.’’ The reply of the ‘‘ non-twinners”’ will be 
awaited with interest. 


THE COPPER-RICH KALCHOIDS. 


‘Notes on the Copper-Rich Kalchoids,’’ formed a 
Paper by Proressor Samvuet L. Hoyt, Ph.D. (Min- 
nesota, U.S.A.), and Proressor Paun H. M. P 
Brinton, M.Sc. (Arizona, U.S.A.). Professor Hoyt 
presented at the Ghent Meeting (1913) of the Insti- 
tnte of Metals a fine piece of work on the constitu- 
tion of the copper-tin-zine alloys, or kalchoids as 
they may be shortly termed. The present Paper is 
a continuation of that work, and consists chiefly of 
a thermal and metallographical analysis of those 
alloys lying particularly within the alpha field. The 
main object of the investigation is to determine 
with greater accuracy the temperatures of the heat 
effects. The information thus derived is used to 
assist in the explanation of the heat effects of 52 
deg. C. and 590 deg. C., and the accompanying 
structural changes. 


CONSTITUTION OF BRASSES CONTAINING TIN. 

In a Paper by Messrs. O. F. Hunson, D.Sc., and 
R. M. Jones. M.Sc. (Birmingham), on ‘ The Con- 
stitution of Brasses Containing Small Percentages 
of Tin: A Contribution to the Study of the Ternary 
System, Copper-Zinc-Tin,’’ the authors describe 
work carried out with the object of determining the 
equilibrium constitution for ordinary temperatures 
of the ternary alloys containing between 50 and 70 
per cent. of copper and 0.5 per cent. of tin. Some 
fifty alloys coming within these limits of composition 
were prepared and analysed. Specimens of these 
alloys were subjected to long annealings—in some 
cases as long as 15 days—below the lowest known 
critical temperature, and the structures observed 
under the microscope were noted. From the results 
of these experiments a constitution diagram has been 
constructed and is given in the Paper. Most of the 
alloys represented in this diagram belong to one of 
two classes, viz. :—(1) Those which have the ordinary 
constitution of the copper-zine alloys, the tin being 
held entirely in solid solution, and (2) those in which 
a constituent resembling the 8 of the copper-tin 
alloys is present. In alloys of the first-class the 


THE FOUNDRY TRADE JOURNAL, 


amount of tin which can be held in solution is nearly 

2 per cent. with 70 per cent. of copper, and decreases 

to about 0.5 per cent. with 64 per cent. of copper, 

the alloys consisting entirely of «. With further de- 

crease in percentage of copper and the appearance of 
the £' constituent the solubility of the tin increases 
up to about 1.75 per cent. at 55 per cent. of copper 
when the alloy consists almost entirely of 8’. With 
tin in excess of these limits the 8 constituent makes 
its appearance, the alloys consisting either of a + 36 
or of a + f' + 8, according to their composition. 


INDUSTRIAL BRASSES. 

Mr. D. Menreuint, Ph.D. (Padua, Italy), pre- 
sented two Papers, on (1) ‘‘ Structural Changes in 
Industrial Brasses,’’ and (2) ‘‘ Hardness of Copper- 
Zine Alloys.’”’ In the first he deals with breakages 
of brass incandescent gas burners that have occurred 
in regular use. The burners are shown to become 
very brittle in use, their fragility being explained 
by the presence of 8 or of y identified in several 
brittle samples. This is probably due to the great 
differences in the mechanical properties of alloys con- 
sisting of solutions of a, 8 or y, there arising, as a 
resul# of the work done upon the alloys, internal 
strains which can attain very high values. These 
strains are also liable to result from reactions due to 
local heating during use. Such heating is often 
occasioned, Dr. Meneghini shows, by burners “ licht- 
ing back.’’ The action of electrolytes resulting from 
the latter process is discussed. In his second Paper 
Dr. Meneghini describes the apparatus he used in 
the determinations of hardness made in order to 
ascertain the extent of cold working or incomplete 
annealing in the gas burners referred to in his first 
Paper. A very interesting table is also given show- 
ing the results of nearly 30 hardness experiments on 
copper-zine alloys. The alloys with zine between 54 
and 68 per cent. were very hard and brittle, being 
most difficult to work. Those containing 78 to 88 per 
cent. of zine were in places very porous, and only in 
the case of samples containing 84 to 87 per cent. of 
zine was it found possible to obtain a specimen snffi- 
ciently homogeneous for making a hardness deter- 
mination. 


PHYSICAL PROPERTIES OF METALS AS 
FUNCTIONS OF EACH OTHER. 

Diseussing ‘‘ The Physical Properties of Metals as 
Functions of Each Other.’”’ Mr. A. H. Srvarr, B.Sc., 
gave in the first part of his Paper a critical analysis 
of the law of Dulong and Petit. Twenty-five metals 
had been considered of which eleven deviated from 
the ‘‘law’”’ by an amount which could not be attri- 
buted to experimental error. The error in such 
cases, however, appeared to be a function of the 
atomic weight. In the latter part of the Paper the 
atomic weight was expressed as a function of the 
density, the modulus of elasticity, and the co-effi- 
cient of linear expansion, the form of the equation 
being : — 
Density 1 


eee Seo {r x Coeff. of lin. expans. J 


E being expressed in kilogrammes per square milli- 
metre, density in grammes per ec.c., and the co- 
efficient of expansion in Centigrade units. Lastly, 
the amount of cooling which takes place in a bar 
of unit length and section when submitted to a 
longitudinal stress p, at absolute temperature T (the 
deformation being purely elastic), is shown to he 
given by’ 


7 
—AT = 1T0R Ap 
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Functions of Sand Binders.* 





By H. M. Lane. 





In foundry practice a sand binder is that agent 
which holds the grains of sand in the body of a mould 
or core in place when the metal is introduced into 
the mould. The binder must be of sufficient strength 
to hold the sand rigidly until the surface of the 
metal has solidified to form a protective skin, and at 
the same time must be of such a nature that it will 
release the sand grains after the casting is set, so 
that the sand can be cleaned off with the greatest 
possible ease. 

Dry-sand moulding, skin-dry work, green-sand 
moulding, dry-sand cores, and green-sand cores, merge 
into one another so closely that it is impossible to 
separate these classes by any distinct lines of division, 
hence the subject of binders may be considered in 
relation to sand regardless of whether the sand forms 
the body of the core or mould. 

There is one point in regard to binders that should 
be made plain at the beginning, and that is that 
binders exert two different influences at different 
points of the moulding or core-raking operation. 
In the case of dry-sand moulds and cores, it is neces- 
sary to have something to hold the body of the sand 
in shape previous to and during the drying process. 
The agent used for this purpose is commonly known 
as a green binder. In the case of green-sand moulds 
and cores the green binder only is required. 


Classification of Binders. 

There are a good many ways in which binders can 
be classified, but probably as good a general classifi- 
cation as we can find is to divide them into wate:- 
soluble binders, paste binders, colloids and allied 
bodies, and gums, pitches and oils. The first two 
classes are all subject to moisture, and cores made 
from them are likely to soften if exposed to moisture. 
The colloid bodies may or may not be subject to injury 
from moisture, while the gums and pitches are as a 
rule water-resisting or water-proof. 

Under the heading of water-soluble binders there 
are molasses, sour beer, disti'lery refuse, paper-mill 
waste products such as glutrin, corn syrup waste 
products such as hydrol, glue and silicate of soda. 

Under the paste class there are three general types 
known as flour, starch and dextrine. The flour in- 
cludes wheat and rye flour, fine ground white corn 
used as an adulterant for wheat flour and pea meal. 
Under the starch class we have corn starch, wheat 
starch and potato starch. Dextrine is made from 
starch and gives a stronger paste than the other 
starches used. 

Under the oil class there are at the top of the list 
milk of lime, alumina compounds and iron com- 
pounds or combinations of these. The binding power 
of horse manure or cow manure is due to the colloidal 
nature of some of its ingredients, and also to the 
reaction which it has with the clay which serves to 
increase or support the colloidal condition of the clay. 

Under the gum class there are resin, pitch obtained 
from the distillation of coal in making illuminating 
gas, or tar from gas producers, pitch from the de- 
structive distillation of wood, and various kinds of 
asphaltum or pitches from petroleum products. 


_ * Paper read before the Annual Meeting of the American 
Foundrymen’s Association, September, 1915. 





Under the oil class there are at the top of the list 
the drying oils, which are headed by linseed oil 
and chinawood oil. The iodine number of an oil as 
taken in the paint trade forms a very good index 
as to their binding properties. This class includes 
whale oil, and various fish oils such as manhadden 
oil, soyabean oil, cotton-seed oil, sun-flower seed o!l, 
and a large variety of oils of vegetable origin. 

Next are the filling oils which are used largely as 
adulterants with the drying oils. There are four 
general sources for this class of oil. First, the class 
known as neutral oils which come from petroleum. 
Second, the tar oils which come from the ordinary 
rectification of gas-house tar. Third, a small class 
of oils which are made through a destructive distilla- 
tion of certain coal or shale products, which are pro- 
duced in small quantities for the paint trade. 
Fourth, resin oil which is made from the destructive 
distillation of resin. There are also oils from the 
destructive distillation of wood. 

The action of the various binders mentioned have 
considerable to do with their sphere of usefulness. 
It may be wise first, however, to consider something 
of the different conditions to be met by sand binders. 


Binder Requirements. 


When casting aluminium we are face to face with 
a very light metal which sets quickly after pouring, 
and which has hot-short tendencies. The fact that 
the metal is light, or of low specific gravity, results 
in the moulds not being subjected to serious pressure 
from the head of the metal during the pouring. Its 
quick setting and low pouring temperature protects 
the sand from great heat, and at the same time 
gives little available heat to burn out or reduce a 
binder. Its hot-short tendencies make it necessary to 
have a core which will crush readily. This means 
that for this type of work must be used either a soft, 
pliable moulding or core-making material such as a 
soft green-sand mixer, or a binder must be employed 
which softens immediately upon exposure to heat so 
that it can give way before the shrinking metal. The 
latter conditions are met by the use of resin, and to 
some extent by pitch. 

High phosphor-bronze is a metal with great search- 
ipgz power, t.¢., it is so fluid when molten that it has 
a tendency to flow in between the sand grains them- 
selves. This character of metal calls for a core with 
a very tight surface, which is not very readily pene- 
trated with the metal. This is accomplished by the 
selection of a grade of sand having fine g:ains of a 
comparatively uniform size with possibly the addition 
of some surface finish to the core or mould. 

Ordinary grey cast iron is a metal that sets much 
slower, and is so heavy as to have a serious lifting 
effect, which tends to strain or change the shape of 
the mould, or to displace cores. Cores for this metal 
necessitate a much stronger material than would be 
required for aluminium, but at the same time there 
are available many more heat units per cubic inch of 
molten metal, and this tends to disintegrate or break 
down the binding material so as to soften the core. 

With steel the same conditions exist as with grey 
iron, except that one must be careful in the selection 
of moulding sand, core sand, ete., to avoid all fusible 
ingredients. 








Action of Binders. 

In the water-soluble class of binders, molasses binds 
by boiling up, and then hardens. It is this boiling 
of the molasses just before the final set that has a 
tendency to deform molasses cores. Thus far certain 
brands of cane-sugar molasses have been found best 
for core-making. Some years ago the writer carried 
on an extensive series of tests to ascertain the relative 
advantages of different forms of molasses and the 
effect of fermentation on the binding power of this 
material. The results of these tests proved conclu- 
sively that there is a wide difference in the binding 
power and that fermentation in any given grade of 
molasses would destroy over half of the binding power. 
In this series of tests some interesting results were 
obtained from beet sugars or beet syrups. The cores 
made with these materials as a binder, when first 
baked, were of excellent strength, but they were un- 
satisfactory in that they would draw moisture from 
the atmosphere and fall to pieces on the slightest 
pressure. This is found to be due to the presence 
of certain salts ‘n the molasses, particularly potash 
and soda. 

Sour beer owes its binding power largely to the 
presence of dextrine and similar ingredients, and 
this also is true of distillery refuse. The ingredients 
present which have not been converted into sugar 
and then changed to alcohol act as binders. 

Glutrin binds in a very different manner from 
molasses. With absolutely sharp sand it has a ten- 
dency to follow the water to the surface, giving a hard 
skin next to the metal and a core with a soft interior. 
The introduction of clay or any other colloid will 
tend to hold the glutrin in the body of the core, 
which greatly increases the strength and gives a 
uniform structure throughout. Glutrin, like oil, 
draws down to the contact points of the sand, thus 
giving a far greater efficiency per pound of material 
than is obtained with many other classes of binders. 

Glue, like glutrin, draws to the contact points, 
and gives good results, but it emits disagreeable 
odours during pouring and is subject to serious fer- 
mentation difficulties. 

Hydrol is a residual product obtained from the corn- 
sugar industry, and it binds much like molasses, 
though with less tendency to bubble. However, it 
has quite a tendency to absorb moisture, in this re- 
spect being more like the beet syrups. 

Silicate of soda has not proved successful as a mould 
or core-sand binder, on account of the fact that it 
does not realise readily when the metal is poured into 
the mould—in other words, when it is exposed to 
heat. 

Paste Binders. 


Taking up the paste class, under flours, wheat flour 
is the most efficient on account of its large percentage 
of gluten. Other flour compounds are efficient in 
proportion to the amount of gluten or sticky material 
which they contain. Rye flour is never as efficient as 
wheat flour, and while ground white corn can scarcely 
be differentiated from wheat flour by ordinary chemi- 
cal analysis it has practically no binding power. Pea 
meal, which is used in some sections, has relatively 
little binding power, and middlings or other similar 
products are only efficient in proportion to their 
amounts of gluten of sticky material. 

Under starch, is found a_ peculiar class of 
binders. This material is generally used in the un- 
cooked state, in which condition it acts as a paste. 
All paste, whether flour or starch, binds in a purely 
mechanical way, that is, the particles of binder are 
distributed among the sand grains, and ordinarily 
dry at the point where they are left. If the paste 
particle happens to bind two grains of sand together 
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it becomes efficient, but if it happens to occur between 
sand grains in the open spaces it adds nothing to the 
strength of the core and only tends to close the vent 
space. When starch is cooked or treated chemically 
in such a way as to make a liquid paste, it becomes 
a binder which behaves more like oil in that as dry- 
ing progresses it draws back toward the contact points 
of the sand, thus giving better binding action. 
Dextrine is a derivative from starch, having more 
binding power in the uncooked form than starch. 


Oil and Clay. 

In the group of colloids, we find that clay, which is 
the natural bond of moulding sand, plays an im- 
portant part in foundry practice. In order to de- 
velop fully the binding properties of clay, it must 
have undergone the process commonly known as 
weathering. It was formerly considered that it was 
simply the water from decaying vegetation that 
effected this change, but it is now recognised that 
bacteria probably play an important part in the 
changes. 

As already stated, there are 
these natural binding materials 
calls colloids, and there are also 
various binders used in sand. Flour, starch and 
dextrine work in harmony with clay. This is also 
true of most of the water-soluble binders, but all of 
the oil binders act in opposition to clay. The clay 
first absorbs as much oil as it can, thus taking it 
away from its legitimate use as a binder, and at the 
same time the oil destroys the binding power of the 
clay. 

Particularly in steel foundry practice there are 
some silica sands in which magnesia plays an impor- 
tant part as an active binding material, and there 
are cases in which milk of lime or other chemical 
compounds have proved useful, but this group has 
not received much attention from foundrymen. 


reactions between 
which the chemist 
reactions with the 


Gums. 

We now come to the class of gums. In this class 
resin stands by itself. When powdered resin is mixed 
with sand as a binder it melts during baking, and 
flows between the sand grains. Upon cooling, the 
resin acts as a binder. For-this reason resin cores 
are known as hot-soft cores on account of the fact 
that when the resin is hot it has no binding power. 

If rosin, in a mass, is heated to 645 deg. Fah. at 
ordinary pressure, it is decomposed into resin oil 
and resin pitch. At this temperature the elements 
which compose the material re-arrange themselves 
into different forms with radically different chemical 
properties. Resin oil has been used as an adulterant 
for core oil. It, however, has a very small percentage 
of the binding power present in the original material. 
When a resin core is exposed to the molten metal the 
resin is decomposed, and the resin oil passes off as 
vapour. Between 80 and 90 per cent. of the resin 
passes out in this way, and the result is that when 
resin cores are used with any metal having sufficient 
heat to decompose the resin, easy cleaning conditions 
prevail. The vapours from the resin which condense 
on the red-hot surface of the interior of the casting 
undergo a second decomposition with the deposition 
of free carbon, which gives the castings a beautiful, 
glossy black surface. 

The other members of the resin family include all 
of the varnish gums and the different ambers, but 
these materials are too expensive to use as core 
binders. 

Black Compounds. 

The so-called black compounds are usually made 
from rectified pitch which comes from the distillation 
of coal tar. These tars generally carry about 50 per 
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cent. of fixed carbon, or in other words give 50 per 
cent. of very hard coke. For this reason they vary 
greatly from resin. During the baking of the core 
the pitch melts, flows between the sand grains, and 
binds the material, in this way acting like resin, 
but during the casting process a relatively small 
amount of volatile material is driven off and hence 
a much larger percentage of coke is left behind. Then, 
too, this coke has a very hard nature, and frequently 
makes the core stronger after the metal has been 
cast around it than it was before it was put into 
the mould. This coking explains the rebaking effect 
frequently referred to by foundrymen. 
Oil Binders. 

Coming to the oil binders, two general divisions 
are encountered. The first represents the drying 
oils of the paint class. With a true drying oil the 
binding power is developed, not by the evaporation 
of something from the oil, but by the oxidation of 
the oil itself so that the binder in the core, after 
baking, weighs more than it did before baking. The 
difference, however, is very slight and amounts to an 
increase of approximately 1 per cent. of the weight of 
the binder, and as in this class of cores the binder is 
used in the ratio of 40 to 80 parts of sand to one 
part of oil, it will readily be seen that this increase 
is so small it would not be noticed in the final results. 
Also, it is more than counterbalanced by the expul- 
sion of moisture from the sand. With the dry- 
ing oils, as the moisture is driven out, the oils draw 
between contact points of the sand, and then harden. 
The drying of good oil is hastened by adding what 
is known to the paint trade as dryer. The chemist 
calls this a catalytic agent or something which has 
the power of causing changes without itself being 
changed. For example, certain manganese salts have 
the power of extracting oxygen from the air and 
giving it to the oil in such a way as to cause a much 
more rapid oxidation than could be caused by air 
alone. With a good drying oil the atmosphere of the 
oven is a very important factor in the rate of drying, 
and there must be a positive circulation of a proper 
amount of oxygen. 

It has already been mentioned that linseed oil and 
chinawood oil head the list of drying oils. The latter 
also contains a natural drier. 

The other general division of the oil class covers 
that type of oil which dries down to a sticky re- 
sidue that forms the binder. Some of the natural 
asphalt-base petroleum oils act in this manner, and 
in fact any oil from which a certain amount of volatile 
constituents can be driven out to leave a high melt- 
ing point tar or pitch may be placed in this class. 
Also in the same class are the oils made by dissolving 
a gum or resin in a petroleum product or neutral 
oil. 

In order to cheapen some oils, many manufacturers 
introduce a certain percentage of resin dissolved in 
petroleum oil. Such an addition, however, slows 
down the drying action of the drying oil as it tends 
to exclude the oxygen from the oil at the critical 
point in the drying process, and oil of this kind 
really becomes a varnish and it is only by the addition 
of artificial driers that rapid drying can be effected. 

Some of the oils belonging to this latter class will 
stand more abuse than other core oil on account of 
the fact that some of the pitches are not broken up 
readily at ordinary temperatures, and would resist 
a temperature of 500 or 600 deg. F., finally coking, 
and still act as a binder provided the temperature 
did not go high enough to burn them with the oxygen 
present. 

In many cases in the core-oil trade the core-oil 
maker has discovered that deficiency in oven design 
can, to a certain extent, be made up by using cer- 
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tain types of oil binders of the class last discussed, 
and hence he supplies an oil suitable for these ovens 
and later the foundryman improves his oven condi- 
tions and then cannot understand why the cores do 
not come out the same. 

With properly designed ovens, and cores made from 
sharp sand and oil, some one of the high-priced dry- 
ing oils has always been able to contend with all of the 
cheaper products of the dissolved-gum class, but the 
sand must be properly mixed, and in many cases 
iron traps or core pans are necessary to support the 
cores during baking. 

Core-drying practice, as it exists in most foundries, 
is simply a compromise, one set of conditions being 


juggled to meet another. 








Coal for Air Furnaces. 

In the course of a Paper on ‘‘ Coal—Its Origin and 
Use in the Air Furnace,’’ before the American Foun- 
drymen’s Association, Mr. F. Van O’Linda dis- 
cussed the coal best adapted for air-furnace use, and 
suggested that it should be low in phosphorus and 
sulphur as well as ash, be high in volatile matter, and 
burn with a long flame. The author continued :— 
When firing, it is preferable to throw the coal directly 
on to the fire instead of coking it in front of the 
door, and since during the first three or four minutes 
the coal is giving off its heavy gases, plenty of air 
should be admitted at this time. If possible, the 
bottom wind should be partly cut off after these heavy 
hydro-carbons are driven off, because otherwise the 
excess air will pass through the furnace and out of 
the stack, taking heat with it. No advantage is to 
be obtained from coking the coal before spreading it 
on the fire, thereby making two operations of one. 
Coal ‘should be spread from the shovel when firing, 
but if coke is desired, why not fire coke in the first 
place? Air-furnace melting requires flame, and coke 
is a short-flame fuel. I cannot agree with those who 
claim that radiation plays an all-important role in the 
air furnace. It has its part in the melting operation, 
but flame is absolutely necessary, or otherwise low- 
volatile smokeless coals which give off great heat, but 
little flame, could be used. Some furnaces will melt 
satisfactorily, but are slow in heating the iron, and in 
almost every case this is due to a short flame or to 
the flame passing high in the furnace and not sweep- 
ing down upon the bath. 

Too much coal should not be fired at one time; 
three or four shovelfulls spread on the fire every three 
minutes give good results, as the practical banking of 
a fire by covering up all the incandescent coal gives 
a heavy, smoky flame, with low available heat value. 
For the complete combustion of each pound of coal, 
15 lbs. of air are required, and with small, frequent 
firing, the coal and air supply are more nearly equal. 
The placing of the top blast inlet is important. If 
the pipes point directly down into the furnace, the 
air forms a screen through which the flame has to 
break. The pipes should be so placed that the blast 
follows the course of the flame and becomes a part of 
it. When the flame is held low in the furnace it 
will cut through the pig-iron and sprue during melt- 
ing instead of hurdling over it. The heat also will 
be shortened, for the flame will hug the iron, causing 
it to heat quickly and at the same time it will cover 
the bath and prevent oxidation. The phosphorus and 
sulphur content of the coal should be low. While 
sulphur has considerable heat, it is an element to be 
avoided in air-furnace practice. Ash is the non-com- 
bustible residue left when the fuel is burned. Some 
coals show less than 3 per cent., while others may 
contein as high as 15 per cent. of non-combusti! 
matter. 
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The Micro-Structure of Type Metal. 





By James Scott. 





Type metal generally consists of an alloy of anti- 
mony, lead, and tin. Occasionally, copper is mixed 
with antimony and lead; but the most widely used 
ingredients are those named. The respective pro- 
portions vary, but a favourite composition is two 
parts of antimony, eight to eleven parts of lead, and 
one part, or less, of tin. 

Both lead and tin are easily fusible; but antimony 
requires a much higher temperature to melt it. 
Antimony is very hard and brittle, being like bright 
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silver or tin in colour. Its structure is what is 
known as lamellar-—/.c., it consists of a mass of thin 
crystalline plates lying over one another in dense 
compactness. In viewing its surface one can see 
various geometrical and curved flaky patterns formed 
in very fine lines, which indicate the borders of the 
plates. The metal can be easily crumbled to pieces 
by means of the finger nails. For type metal it 
benefits lead and tin because of its curious property 
of expanding during the cooling and solidification 
Antimony by expanding fills up every 
minute corner, edge, and crevice of the mould. 

For printers’ type lead alone would be much too 
soft; antimony alone would be too brittle and have 
a definite tendency to snap. Tin, also, would be too 
soft and yielding, if used without any companion 
metal. By a proper combination of the various 
merits characteristic of the respective substances, 
however, an excellent type is produced. Great care 
has to be exercised in preparing the alloys because 
of the different melting points of the three metals. 
Estimations differ slightly on this subject; but they 
can be regarded as follows:—Antimony melts at 
about 450 deg. C.: lead at about 328 deg. C.; and 
tin at about 232 deg. C. These matters have to be 
considered during the melting and mixing of the 
type alloys. The temperatures at which cooling 
begins also naturally differ. 

Although an alloy is often regarded as an actual 


processes. 


amalgamation or chemical blending of the metals, it 
more often consists of a neat, coherent mixture. 
That is to say, however intimately the elements are 
compounded together they generally resolve them- 
selves, as they cool and harden, into clusters of 
crystals of various sizes. These objects can be readily 
identified, and can be made to respond to the actions 
of acids dropped in small quantities upon them, 
thereby producing salts. Excellence of blending, or 
alloying, depends on the fineness to which the com- 
ponent parts are reduced. If a molten mass of anti- 
mony were poured into a molten mass of lead, and 
left to cool without further attention, each would 
form a lump by itself, and there would be a gradual 
blending at the parts where they meet. Most of each 
metal would solidify alone; but at the junction would 
occur an alloying, the extent of which would depend 
on the amount of heat present, and the lengtn of 
time it operated. One metal would properly combine 
with another up to a certain point; but beyond that 
there would be evident a less perfect settlement, 
grading away into an actual isolation of each metal. 
When, however, the molten metals are carefully 
united, and the continuance of heat and so on is 
properly supervised, one is dispersed so thoroughly 
throughout the other that the minute particles, upon 
cooling, are found to be satisfactorily blended. 
The alloys, when carefully submitted to remelting 
processes, naturally become finer and more consoli- 
dated. Much care is, however, required during such 
operations, for it is possible for some of the anti- 
mony, for instance, to seggregate—i.e., combine into 





Fic. 2.—Magenirrep View or Tyre Metar 
WHIcH HAS BEEN IMPROPERLY ALLOYED. 


irregular disposed clusters instead of being uniformly 
scattered. The same thing is possible in the first 
melting, but remelting is often undertaken by men 
who buy the freshly-made alloys from the foundry ; 
and these may not be quite so experienced as the 
original producers. 

Oxidation is the bugbear of type founders. This 
term signifies that oxygen combines with the metallic 
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element. This gas can be obtained from the heat of 
the furnace and the air; and is responsible for the 
appearance of dross in the alloys. When anti- 
mony is strongly heated it yields two forms of crystals, 
a needle or prismatic form and octahedra. The latter 
are shown in Fig. 1, and are eight-sided objects re- 
sembling two four-sided pyramids placed base to base. 
They can be easily modified into cubes. When shorn 
of their extremities they become squares. 

When lead is oxidised it forms a granular mass, 
either grey, yellow, or red, according to the extent of 
the change. The latter is red lead. 

Tin does not readily oxidise. It will crystallise in 
curious figures even by the motion and friction of 
fracture; but the designs do not exhibit any par- 
ticular geometrical boldness. 

it often happens that owing to some fault—impure 
elements, careless heating or cooling, and so on 
granulation and crystallisation goes wrong. Over- 
heating, which is synonymous with oxidation, often 
causes a kind of filigree or irregular branching of the 
elements, as in Fig. 2, instead of a compact amalga- 
mation. 

The metallic alloys which the writer microscopi- 
cally examined for the purpose of this article were 
pieces of ingots which were broken so as to show the 
internal structure, as well as allowing some of the 
smooth surface to remain. That used for ordinary 
type was comparatively coarse, and showed to the 
naked eye a distinctly granular glistening fracture. 
The alloys intended for use in connection with lino- 
types, monotypes, and stereotypes were much finer 
in grain, the latter being particularly so. The 
crystals were very much smaller than those in the 
ordinary type shown in Fig. 1. 

All these metals readily took on a neat pol’sh. 
This attribute is one of great importance, because 
it admits of obtaining level surfaces on the type. 
When the alloy is perfectly smooth the granules and 
crystals form an almost undetectable pattern, so 
closely are they set. In the ordinary surface, which 
may appear to be even, they rise above surrounding 
minute depressions, and so stand in relief. 








The Iron and Steel Institute. 


The autumn meeting of the Iron and Steel Institute 
was opened at the Institution of Civil Engineers, 
Great George Street, Westminster, on Thursday, 
September 23, Mr. Arthur Cooper (Immediate Past- 
President) in the chair. 

The CHarrMAN, in opening the meeting, alluded 
in sympathetic terms to the serious illness of the 
President (Dr. Greiner), who has been suffering from 
enteric fever. After quoting from a letter that he 
(the Chairman) had received on the previous morn- 
ing from Dr. Greiner’s brother reporting rather more 
favourably on the President’s condition, he remarked 
that he was quite sure the very sincere sympathy of 
the members would go out to the President, with an 
expression of the hope that he might soon be restored 
to health. 

Mr. Joseph Hill (Derby) and Mr. Hugh Savage 
(London) were appointed scrutineers for the ex- 
amination of voting papers for the election of new 
members of the Institute, and it was subsequently 
announced that all the candidates had been unani- 
mously elected. 

The Secretary announced that, in accordance with 
Rule 10, the following was the list of Vice-Presidents 
and Members of the Council who were due to retire 








in rotation at the annual meeting in 1916:—Vice- 
Presidents: Messrs. C. P. E. Schneider, Andrew 
Lamberton, and P. C. Gilchrist. Members of Coun- 
cil: Messrs. J. C. Cuninghame, Gustave Trasenster, 
Edward Steer, Francis Samuelson, and M. Manna- 
berg. All were eligible for re-election at the next 
annual meeting if no further nominations were made 
in the meantime. 

The CHarrMAN recalled the resolution passed at the 
last meeting on the question of alien enemy mem- 
bers. In consultation with the solicitors of the In- 
stitute, the new rules for addition to the existing 
bye-laws, which were printed in the notice convening 
the meeting, and which the solicitors approved, were 
proposed for adoption. It was open for any member 
at the meeting to propose amendments to the new 
draft bye-laws. 

The Secretary read the new rules for addition to 
the existing bye-laws, which appeared in our last 
issue, 

Mr. Grorce Harton asked, with reference to the 
proceedings at the last meeting of the Institute, 
whether the alien members were removed f:om the 
list by the Council or by resolution of the Institute 
generally. He thought it was by resolution of the 
Institute generally, and that being so he desired to 
propose the following amendment to Rule (1), namely, 
that the last sentence, ‘‘ but they may, if the Council 
thinks fit, be reinstated after the termination of 
the war’’ be deleted, so that any alien member who 
might ultimately again become a member of the In- 
stitute should do so by the ordinary course of elec- 
tion to the Institute. 

The CHatrMan said those present would remember 
that the resolution passed at the last meeting was, 
‘That the names of all alien enemy members be 
struck off the list,’’ but that could only be done 
subject to the advice of the solicitors. Every step 
that had been taken had been taken on the advice 
of the solicitors. The Honorary Members and the 
Honorary Vice-Presidents were regarded as struck 
off the list the moment the resolution was passed, 
but with regard to the ordinary members they were 
really members till December 31 of the present year. 
They would not get the ‘‘ Proceedings,’ nor any of 
the advantages of the Institute; and on December 
31, when they would be in default with their sub- 
scriptions, they would automatically be deleted from 
the list of members. 

Mr. Harton said that was satisfactory so far as 
the process of removal was concerned, but if the alien 
members were to be reinstated by a vote of the 
Council they would simply be relieved of their sub- 
scriptions for the period of the war, two or three 
years, and would then come back again as members 
of the Institute. 

The CHAIRMAN enquired whether the following sug- 
gestion, which had been made to him by Mr. 
Williams, would meet Mr. Hatton’s view, namely 
that the last sentence of No. (1) should be deleted 
and the following words substituted: ‘ But they 
shall be eligible for re-election in the usual way.’’ 

Mr. Harton agreed. 

The Secretary read the amended bye-law as fol- 
lows :—‘‘ (1) In the event of a state of war existing 
between Great Britain and any other country or 
State, all members, honorary members, and honorary 
vice-presidents who shall be subjects of such enemy 
country, or State, shall forthwith cease to be mem- 
bers, honorary members, or honorary vice-presidents 
of the Institute, but they shall be eligible for election 
after the war in the usual manner.’’ 

This was agreed to, and it was announced that the 
alteration would be brought up for confirmation at 
the annual meeting to be held in May, 1916. 
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Pulley Moulding by Machine. 


By Joseph G. Horner, A.M.1.Mech.E. 





Pulleys made as solid patterns, i.e., those in which 
arms and rim are in one piece, but jointed, of cour-e, 
through the middle of the arms, are moulded by 
machine. Patterns of iron only are understood, those 
of timber being unsuitable for any length of service. 
But unless very large numbers are required off a 
pattern of one diameter and width and bore, no ad- 
vantage is gained by making use of a solid pattern, 
by comparison with the loose rim and arm system. 
In highly-standardised and permanent work it may 
be adopted but not in other cases; and even for that 
it is not desirable. If the pattern rim is well tapered 
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a moulding box can be lifted off from 
it by the mechanism of the machine with some slight 
risk of fracture of the sand. But using stripping 
plates, the loose pattern rims of nearly parallel thick- 
ness are drawn down from the mould through the 
stripping plates with no risk whatever. The follow- 
ing remarks therefore have reference to this method, 
and to the pattern parts and machines which are 
employed in the production of pulley castings. It 
is a system which is equally adapted for occasional 
or for repetit‘on work, and for pulleys with single 
or with double arms, and made either solidly or split. 
But even here provision is made in the machines for 


inside and out, 


lesser and higher degrees of specialisation. In the 
first an outfit of pattern rims and arms is made 
distinct from the machines; in the second the pattern 
rims are actually built into the machine, and either 
one is brought into service on the setting of a pointer. 
Naturally the range of the capacity of any one 
machine is limited, but the units can be multiplied as 


























the extension of business demands; and the first- 
named kind of machine has to recommend it, the 
fact that spur-gear patterns can be moulded upon it. 
The ramming is done in all cases by hand, but the 
withdrawal of patterns and the lifting off of the 
moulds is by geared mechanism, easily operated. We 
will take the simpler machine first. 

The pattern units required are a pulley rim pro- 
vided with a flange and lugs for screwing it down to 





Fig. 3. 


a cross, through the medium of which its withdrawal 
is effected; also two stripping rings, an outer and 
an inner one, between which the pattern ring is 
drawn downwards. The outer ring is plain, the inner 
one carries the half thickness of arms and boss. The 
two are mounted on separate plates. 

In moulding, the rim pattern is set at the required 
height, which ‘is equal to half the depth of the cast- 
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ing. The flask, either drag or cope, is set in position 
over it and rammed, After ramming, the rim is with- 
drawn downwards through the stripping rings. Then 
the box is pushed upwards by means of adjustable lift- 
ing pins and is carried away. The moulding of the 
second half-box is a repetition of that of the first. 
When the pulley has straight arms no change is made 
in the pattern. But if the arms are curved, two 
half-sets are wanted for right and left curves, re- 
placeable on the inner stripping ring. Any depth 









































of pulley can be moulded up to the limit of width of 
the pattern rim. The types of machine employed in 
this loose-pattern system are illustrated. 

The limitations as to diameter of any one machine 
just now referred to are shown in Fig. 1, the largest 
and the smallest pulleys which it will carry being 
shown at A and B respectively. This machine is 
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made in three sizes. In the smallest the diameters 
range from 8 in. to 24 in., in the largest from 24 in. 
to 60 in., in the intermediate size from 12 in. to 
394 in. The moulding box is carried on a level with 
the table C, within which table the outer stripping 
ring is carried. The cross arms D receive the pattern 
rim bolted to them, having bolt slots long enough to 
accommodate the whole range of rings. The arms 
and rim are lowered or raised by the handwheel E 
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actuating the bevel gears F, and screw G. The 
handwheel controls both the movement of withdrawal 
of the rim downwards, and the lifting off of the flask 
immediately following, by the reversal of the direction 
in which the handwheel is turned. The flask is lifted 
on pins in the cross, which are adjusted to give the 
proper amount of lift to the flask. The handwheel 
also regulates the distance by which the pattern rim 
projects above the table. The distance of its with- 
drawal downwards is just sufficient to clear the 
mould. The moulding boxes H are specially designed 
for the work, being made to have the minimum 
spaces for sand ramming, and having both concen- 
tric and radial stays, so that liftering in the top is 
not required. 

Another machine, built for the same general pur- 
pose, but differently actuated, is shown in Fig. 2, 
being one by the London Emery Works Company. 
Substantially the same mechanism is included, but 
the handwheel and the gears that drive to the central 
operating screw are differently disposed. The gears 
and screw are protected from sand by the hollow 
cylindrical base on which the table is carried. 
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The pattern rim is bolted to the cross-arm table A, 
which is moved up or down by the central screw 
operated from the handwheel through bevel gears. 
The stripping plate rings B, C, inner and outer, are 
changed for each pulley of a different size. The 
inner plate B carries the half-arm thickness. After a 
half-mould has been rammed and pulled down, the 
cross portion A, moved round by a lever, not shown, 
is brought under the lifting rods a, a, through which 
on reversing the handwheel the moulding box is lifted 
on the rods clear of the arms, delivering from them. 
The lift need not be much higher if the boss is left 
loose to come away in the mould. 

The drawings Figs. 3 to 7 illustrate the method of 
making double-armed pulleys on the machine. The 
pattern rim A, Fig. 3, is raised to a height from the 
table equal to half the intended width of the casting. 
The sand which occupies the space between the arms 
has to be carried on grids B which fit with a mar- 
ginal space between their edges and the edges of the 
arms, so that they can be extracted from the casting. 
These can be single and separate, each with its own 
bolt long enough to come up beyond the top edges 
of the flasks as shown. Or they may be connected 
with arched rods, cast in, reaching over the arms, 
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and only three bolts then need be used. The grids 
are laid upon the inner stripping plate C, and sand 
is rammed over them occupying the interior of the 
pulley rim up as high as the central plane a of the 
arms, as illustrated, where a joint face is sleeked. 
The arms may be the ordinary divided-pattern arms 
or solid ones. It is well to strickle down from the 
top edge of the pulley rim to the central plane of 
the arms, and then bed them in, finishing the joint 
face afterwards. Parting sand is strewn on this. 

In the next stage, Fig. 4, the half moulding box is 
laid on the table and the portion of the pulley that 
comes above the arms is rammed, and also the out- 
side of the pulley down to the face of the table. The 
bolts which come up through the box are enclosed in 
tubes b, rammed in the sand. 

The rim pattern, Fig. 5, is next withdrawn down- 
wards. The moulding box is pushed off by the 
pins c, c, leaving the pulley boss and arms exposed, 
which are now removed. The mould is cleaned and 
blackened, and the box returned into its place, and 
secured to the inner core by screwing up the bolts 
from the grids (Fig. 6). 

The ramming of the second box is just a repetition 


of that of the first, the two being exactly alike. The 
setting of the central core completes the mould, 


which is now closed (Fig. 7), and the pouring basin 
made over the boss. 

The telescopic design of machine marks a sub- 
stantial advance on the loose-pulley type, but it is 





























not one which is suitable for the general shop. Dia- 
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meters and thicknesses are rigidly fixed in the group- 
ing of rings in any one machine. The numbers pro- 
vided will range from ten to nineteen in machines 
of different sizes. The methods of moulding are the 
same as those already described, the pattern rings 
and the details of their operation alone differing. 

In the machine shown in Fig. 8, the pulley pattern 
rings are seen grouped at A, and lying concentrically 
on four brackets B, which project from the main 
casing C of the body. Either one is put into opera- 
tion by inserting dovetails cut on the brackets D 
into corresponding dovetailed grooves cut in the lower 
edges of the rings A. By means of a handwheel E, 
and a scale at a, any one ring is selected as desired 
for moulding. The handwheel E moves the four 
brackets D, which carry the engaging dovetails in- 
wards or outwards, through the medium of screwed 
spindles F, which turn in bronze nuts G in the lower 
ends of the brackets D, the bosses of which encircle 
guides H, in across J. The four brackets are moved 
in unison by the nest of gears K, from the hand- 
wheel E. 

The cross J which carries the guides is itself moved 
upwards or downwards for the vertical adjustment 
of the pulley rings by the handwheel L through worm 
gears to the pinion M, and the rack N. The upper 
figure, it must be noted, is drawn to combine two 
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sections at right-angles through the shafts of wheels 
L, and O—compare with the plan view. The height 
to which a ring is set is shown by a scale. No 
direct measurement is therefore employed. 

When a ring equal in depth to half the casting re- 
quired has been moulded, it is withdrawn downwards 
through the table by the handwheel L, and the gears 
which it actuates. The box is then lifted off by the 
handwheel O. The method adopted is unusual. A 
ring P on the interioz of the casing carr‘es four in- 
clined planes Q, which ring is rotated by the hand- 
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Fig. 8. 


wheel O through the worm and bevel gears seen. 
Each of the inclined planes receives a roller, or 
alternatively a sliding piece, which is pressed against 
the planes Q by a spiral spring. Each sliding piece 
carries a pin b on its upper end, which pin is level 
with the table when the sliding pieces are in their 
lowest position. When the ring is rotated the box 
is lifted by the slides high enough to clear the arms, 
and to detach the box lugs from the pins R. The 
moulding of the two half-boxes is identical. 

The machine shown in Fig. 9 affords an illustra- 
tion of like results being achieved by means of a 
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different design. To select one of the rings, A, re- 
quired, the handwheel B is turned, which through 
mitre gears C and D actuates a worm, a, and wheel. 
The latter rotates a sleeve on which are four lugs b. 
These communicate motion to four levers c, that are 
coupled by rods, and which levers therefore move the 
sleeves d in unison over the arms of a cross e. The 
blades f which are attached to the sleeves, moving 
inwards or outwards, select the ring to be moulded, 
and moving it up or down, serve for setting the 
proper height for moulding and withdrawal. Turn- 
ing the handwheel B effects the first, turning the 
handwheel E the second, this being accomplished 
through worm gear to a rack in the central spindle, 
to which spindle the cross e is fastened. 
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The mould is lifted off by turning the handwheel F. 
In later machines the inclined planes are embodied. 
But the illustration shows an earlier alternative 
method, that of a spiral gear g on one of the lifting 
pins screwed into the table of the machine. Its 
motion is communicated to the other pins by a hori- 
zontal pitch chain h, h. 








Causes of Shrinkage Cracks in 
Steel Castings.* 


By Witiiam R. Bosstncer. 


Shrinkage cracks in steel castings constitute a 
common defect of steel foundry operations. The 


cause of shrinkage cracks is the same for all castings, 
but their locations are never identical, owing to the 
varying forms of different sections. It is not unusual 
to make castings from one pattern for a period of 
several months without being troubled by this defect, 
yet suddenly all of the castings from one heat wi!l 
develop these cracks. To reduce these defects or to 
eliminate them entirely, every effort should be made 
to prevent setting up solid walls that will cause the 
metal either to stretch or crack when the force of 
contraction is brought to bear on the walls of the 
moulds. 

Numerous appliances, devices, etc., are resorted to 
to overcome this defect, including the use of brackets, 
chillers, tie bars, the use of sawdust or cinders in the 
cores, maintaining the metal at a minimum tempera- 
ture when pouring and keeping it as low in sulphur 
as possible, as too high a percentage of the latter 
element is one of the common causes leading to shrink- 
age cracks. Long castings with attached ribs, 


* From Paper presented before the Annual Meeting of th® 
American Foundrymen’s Association. 
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flanges, or lugs will crack if the sulphur is not well 
under 0.05 per cent. in basic steel, regardless of the 
fact that other properties and conditions may be 
favourable to the elimination of this defect. 

Each casting presents a different problem, as the 
thickness of metal and the lack of uniformity in sec- 
tion will change the location of cracks in one casting 
as compared with another of entirely different form. 
It is not unusual to stop cracking in one part of a 
casting, only to have this defect develop in another 
part of the same piece. This, however, should not 
prove discouraging, as it indicates that proper 
methods are being taken to prevent these defects. 
The law of the segregation of metals should be recog- 
nised as being closely allied to the causes underlying 
the formation of shrinkage cracks. Segregation will 
cause the formation of shrinkage cracks on the out- 
side surface of many castings. 


Use of Chillers. 


The free use of ‘ chills’’ or chillers is recommended, 
as they will reduce this defect by controlling the cool- 
ing to a greater extent than the use of brackets. 
Unless efforts are made to prevent the employment 
of chillers that are too large or heavy, or which ex- 
tend over on to the junction of heavy and light sec- 
tions, the chills will increase the tendency to crack. 
If the chiller is too large, it will cause shrinkage 
cracks at the point of the chilled face. This is caused 
by the too rapid contraction of the casting directly 
underneath the face of the chiller. When the chiller 
is of the proper thickness, it causes the heavy part of 
the casting to pass through the first stage of con- 
traction, imparting to the metal sufficient strength to 
meet the stresses caused by passing through the first 
cooling stage. Stresses in the chilled parts of steel 
castings are eliminated when the proper chillers are 
employed. The latter will absorb heat from the 
casting until they reach a temperature of 1.400 deg. 
Fahr. and on cooling with the casting all stresses 
should be relieved, as the casting strains are released 
by what practically constitutes annealing at this tem- 
perature. The use of chillers is resorted to for the 
nurpose of reducing the size of feeders on many cast- 
ings; they are inserted in the moulds over lugs and 
flanges that have light. thin sections on top. A 
chiller should be of sufficient size to set the heavy 
section of metal before the metal in the lighter sec- 
t'on has left its fluid state. In this way fluid steel 
will he carried to the chilled part and other fluid steel 
will be drawn from the feeder to replace metal taken 
from the lighter section. Another reason why the 
chiller is to be favoured in place of the use of 
brackets is that the chiller will fall out of the mould 
when the casting is shaken out, whereas the brackets 
have to be chipped off. 


Gating. 

Improper gating also is frequently the cause of 
shrinkage cracks, forming hot spots in line with the 
flow of metal. If a flat casting is gated in the centre 
and the metal is forced in one direction, causing the 
sand to absorb and retain heat in this section of the 
mould, thereby causing a hot spot in the casting, 
resulting in a shrinkage crack, it can be attributed 
to the remainder of the casting cooling and contract- 
ing in advance of the centre of the hot section. If, 
for example, an I-beam section be gated in the centre 
of the web, the casting will be liable to crack, as the 
flanges will resist contraction and the centre will be 
weakened by the higher temperature of the metal 
due to the method of gating in the web and this part 
of the section would not have sufficient strength to 
withstand contraction and the crvshing of the sand 
walls on the flanges. 
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Before the American Foundrymen’s Association, 
last month, Messrs. W. M. Saunders and H. B. 
Hanley contributed a Paper in which the reclamation 
of moulding sand by restoring the bond by means of 
clay was discussed. In the course of their 1emarks 
the authors said :— 

What takes place when moulding sand is heated is 
not definitely known, but one result is the loss of 
bonding power. Moulding sand heated a little above 


the temperature of boiling water loses very little 
bonding power. As the *temperature to which the 
sand is exposed is increased a greater loss takes 


place until at the temperature of red-hot metal the 
bond is destroyed and the sand no longer possesses 
the property of moulding sand. In an experiment, 
sand having a bond expressed by the number 480 was 
heated for the same length of time at different tem- 
peratures. The result of the heating was to reduce 
the bonding power as follows :— 


Heated at Degrees Cent. Bonding Power, Number. 
es ee 480 


100 

300 ‘ ha 380 

500 : . 260 

700 ‘ ad 260 

900 qi as 160 
1,000 - ve 120 


Heating for a longer period at 1,000 deg. C. 
caused the complete destruction of the bond. All 
moulding sand in contact with very hot metal loses 
bond, and the longer the time required for cooling 
the casting the greater the penetration of heat into 
the sand mould, and consequent larger loss of bond. 
For this reason it is desirable to remove the castings 
from the sand as soon as all danger of too sudden 
cooling has passed. 

The bonding property of moulding sand is due to 
the amount and quality of the clay contained therein. 
In determining the bond of moulding sand advantage 
is taken of the fact that clay has the property of 
adsorbing various dyes, the amount adsorbed depend- 
ing upon the quality or plasticity of the clay. Hence, 
in moulding sand, the greater the plasticity and 
bonding power of the clay present the larger the 
amount of dye adsorbed. 

There are three important tests fo be used in 
studying the value of moulding sands:—(1) Rational 
analysis; (2) mechanical analysis; and (3) bond test, 
as indicated by the dye adsorbed. 

The rational analysis consists of treating the mould- 
ing sand in a manner to show the amount of quartz, 
feldspar, and clay substance contained. The mechani- 
cal analysis consists in separating the moulding sand 
into various sizes, held on sieves of increasing fine- 
ness, and is usually expressed in percentage held on 
the different mesh sieves. The bond test consists of 
treating the properly-prepared moulding sand with 
a dve dissolved in water, and the result expressed as 
milligrams of dye adsorbed by 100 grammes of the 
sand. 

Mesh. Percentage. 
20 ee o* 009 
40) 
60 
80 
100 
150 
200 
200 + 
Clay sub 
Bond test 500. 





17.32 
16.92 


For the purpose of restoring bond to moulding 
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Reclaiming Moulding Sand. 





sand by the means of clay, we have been carrying on 


experiments for about three years. ‘The experiments 
were made in a large foundry employing moulding 
machines making pipe fittings. The sand had the 
mechanical analysis and bond test shown in the above 
table. 

The foundry was constructed after the two-storey 
style, the castings being shaken-out on to a grating, 
through which the moulding sand passed to the floor 
below to be mixed with new sand, tempered, and 
returned by means of conveyors to the moulding 
machines. The castings, with sprues and adhering 
sand, were picked up from the grating and dropped 
through a shute to the floor below. Considerable 
adhering sand was rubbed off the castings in passing 
them through the shutes, and accumulated on the 
floor at the bottom of the pile of castings. This 
burned and waste sand having a bond of less than 
100 was reclaimed and added as~ new sand to the 
moulding sand being used. To reclaim this burned 
and waste sand it was first passed through a sieve to 
remove pieces of iron. It was next mixed with New 
Jersey fireclay having a bond of about 2,500, in the 
proportion of three parts of burned sand to one part 
of clay. This 25 per cent. clay mixture was then 
passed through a grinder, not for the purpose of 
making it finer, but to thoroughly mix the clay and 
sand by rubbing the particles together, and thus 
bring them into contact. By means of this it was 
believed the clay would cover and adhere to each 
grain of sand, replacing the bond destroyed in the 
original moulding sand. A new moulding sand was 
thus made having a bond of about 600 to be used in 
place of natural moulding sand. No other than this 
reclaimed sand was used by a number of moulding 
machines for several months. 

Mechanical analyses made upon samples taken 
from the sand used on a moulding machine making 
2-in. elbows at the beginning of the experiment and 
at the end of one month, three months and six months 
after, gave the following texture and bond :— 


Three Six 





Mesh Begin- One | 
] ning. | month. months. | months. 
Per cent. | Per cent. | Per cent. | Per cent. 
20... = a 1.80 | 2.08 | 2.72 | 2.22 
40) be 7 ye 5.78 4.60 7.20 | 6.50 
60 “x ‘a 7 11.40 10.80 11.32 11.37 
80 3 ax aa 11.44 12.32 11.50 10.64 
100 o* es - 6.04 5.88 6.62 5.90 
150 _ _ 2 21.33 23.16 20.88 21.20 
200 aa io ; 9.77 9.06 8.44 9.23 
200+ .. - 19.16 18.52 17.40 17.40 
Clay substance me 13.28 13.58 13.92 15.54 
Bond test iia o“ 304 336 344 312 


It was found that the quality of the clay used for 
bonding shotild be suitable for mixing well with the 
waste sand, have high plasticity as indicated by the 
bond test, and be as highly refractory as possible. 
Later experiments showed the ground New Jersey 
fireclay possessed properties which made it possible 
to be mixed as a bonding clay with the waste sand 
by means of shovel and riddle, the grinder being 
unnecessary. 

No attempt was made to clean the burned or waste 
sand by removing the finer portions, as the coarser 
bank sand carried into the moulding sand by cores 
helped to keep in balance the fine clay material. 
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The Use of Jolt-Ramming Machines. 


By ‘‘ Jay Bee” 

Undoubtedly the jolt-rammer moulding machine is 
coming into its own in this country amongst the 
younger and more modern school of foundrymen. 
his useful tool has not in the past received the 
recognition it deserves, and we are a long way be- 
hind the United States in jolt-ramming practice. For 
small work we have a few good machines made in 
tnis country by British firms. The class of work 
done on these, however, is well catered for by other 
machines of the hand-rammed type, and there is a 
wider field for a machine doing jobbing work of a 
heavier sort, such as wall boxes, tank plates, fly- 
wheels, hangers, columns, locomotive cylinders, etc. 
Anything that has a straight draw can be success- 
fully rammed on a jolt rammer. Brackets, bosses or 
projections on the sides of a pattern are not suitable 
for jolting, but these can be printed up and cored 
out if the pattern is suitable otherwise. 

The action of jolt-ramming is simply that the 
weight of sand on the top rams the sand underneath, 
and the more sand there is on top, of course, the 
harder it will get below, according to the number of 
blows given. When a pattern has projections on the 
sides and jolting commences, the sand slides down 
the sides and away from the undersides of the bosses 
or flanges, and each successive jolt simply drops 
the sand further away. 

Some of the American machines are designed to 
handle moulds weighing up to 10 tons. in the shop 
where the writer is employed there is one installed 
which takes a box 6 ft. by 4 ft. by 5 ft. deep, and 
which with pattern and sand complete, weighs about 
5 tons. This is rammed in about 14 minutes, and 
the moulders are loth to ram anything by hand which 
can be jolted. The filling in of sand is done by 
hand, but this can be done mostly by labourers, and 
effects a considerable saving of wages. The initial 
cost of these machines is heavy, but the running ex- 
penses are light, and they do not need a lot of atten- 
tion. Some of the more pretentious machines which 
turn over the mould and draw the pattern do 
require the fitter very often, but no doubt these 
faults will be dispelled in the early future. The 
chief advantages of the jolt-rammer lie in its speed 
and evenness of ramming. 

Moulds made on a jolter do not need as much 
venting as those rammed by hand, on account of the 
porosity of the sand which allows free exit to the 
gases. When a mould is hand-rammed, each course 
consists of a layer of sand which is harder next the 
top than the bottom side where the rammer has not 
penetrated to, and consequently the gases have to 
have an exit provided for them through the hard 
places. The writer knows of certain jobs which had 
to be needle-wired and sprigged to prevent scabs 
when hand-rammed, but which are now jolted and 
not even vented on the drag before turning over. 
The amount of sprigging has been reduced 75 per 
cent., and better castings are being got, free from 
scabs and swellings. 

The disadvantages of the jolter can be largely 
overcome by good management—central position 
of machine and a big sand heap where the labourers 
do the filling in, good crame service to and from the 
jolter, and a good supply of turnover boards, clamps 
and wedges. Drags do not present any difficulty in 
ramming, but top parts are not so easy to get. “The 
jolt which rams around the pattern and down into the 
box also imparts a shock to the stays or bars of the 
flask, and loosens the sand from off them. 
thing 





| The same 
applies to gaggers when hung on the bars, 
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but is not so noticeable when they are not hanging, 
as they then sink with the body of sand. Flat tops 
need to be clamped to the table or board, and the 
bars have to be well tapered and come within about 
1} in. of the face. Also it is advisable to give them 
an extra good dose of the flat rammer on the top 
side, and they cannot do without fingering or filling 
up on the face side where the bars come, owing to 
the sand not sinking underneath them. In fact, 
there is not much profit in ramming flat tops, as the 
moulder can generally do this as quickly on his own 
ground as he would if he had to wait for the crane 
to transport his box, and when jolted do the extra 
finishing at the soft places under the bars. A 
certain amount of discrimination is necessary in 
these matters, because some jobs which seem at first 
glance good subjects for jolting do not on close 
examination recommend themselves so much when 
one considers the plant he may have to provide, and 
perhaps a patternmaker’s time to make alterations 
to a pattern which may have only one off. For 
plain stuff with large orders off there can be no 
doubt the jolt rammer is a big money-saver, and the 
sooner British foundrymen awake to the fact the 
better. 








Casting Blast-Furnace Bells. 





By ‘ Ertvs.”’ 


Bells for the tops of blast furnaces may be either of 
cast iron or composite, i.e., of a cast-iron top anu 
ring with mild-steel plating, the joints being made 
with flats and tees or angles. Some blast-furnace 
people are now having all-steel bells built up of mild- 
steel segments of two or three thicknesses, with cast- 
steel tops and rings; and these, although costly to 
make, last much longer than ordinary cast-iron or 
composite bells. 

The tackle, including bricks, to make a solid cast- 
iron bell 11 or 12 ft. diameter by 4 ft. 6 in. deep 
will weigh anything between 10 and 20 tons. Some 
founders prefer to have a cast-iron casing for mould- 
ing the bells in, and where repetition orders are 
assured, no doubt this would be the cheaper mode of 
making. Unfortunately for the founder, blast- 
furnace top castings differ considerably in design, 
and bells from 9 ft. to 12 ft. diameter are used— 
hence the necessity of a varying method of making. 
Where storage space for tackle is scarce the most suit- 
able plan is to make the bell in a brick and iron 
mould, as when not in use the loam-plates, which 
are flat and have.very short prods on, are easily 
nested together. 

The following notes describe the modus operandi 
to make a solid cast-iron bell 11 ft. diameter. Such 
bells are generally moulded inverted. A bottom plate 
about 15 ft. diameter with lifting lugs is made first ; 
this need not be prodded. <A coating of loam is 
spreaded on it, and building of the mould with bricks 
commences. The section of the finished bottom mould 
is seen in Fig. 1 (right-hand half). To save bricks 
and coke for drying, the mould need not be built up 
solid. Stout pillars of bricks in the lower part of 
the mould are quite sufficient to carry the top part 
of the outer mould. 

There are two ways of making the core. One is by 
‘‘thicknessing ’’ the mould, i.e., sweeping a tempor- 
ary layer of loam the thickness of the casting in the 
mould (see left-hand half of Fig. 1), and then build- 
ing the core up inside, which saves the trouble and 
risk of turning the core over, but renders more Ciffi- 
cult the scrubbing and blacking when lifted out, as 
the man has to work underneath to do the necessary 



























































finishing of the core. The alternative is to sweep 
the core on a plate, as shown in Fig. 2, and turn it 
over when finished. In either case a prodded crown- 
plate is essential for the nose of the core, and as the 
brick-work is built up the moulder will require either 
one or two cast-iron rings to carry it. These rings, 
as well as the crown-plate, must have staples cast in 
for fixing with hook-bolts to the top plate. The core 
again need not (for economy in bricks and coke for 
drying) be built up solid; a hole can conveniently be 
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left in the middle to allow the mould to dry quicker 
when put in the stove. The gases generated during 
casting have a better chance of getting away when 
moulds are not built solid. 

Care must be taken to bolt the top and bottom 
plates together. A few cramps of square iron also 
can be safely recommended to stop the plates from 
springing, and as a precaution a number of open- 
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sand plates all round the outer mould and held by 
chains ensure that the brickwork will not burst away 
with the tremendous pressure of the molten metal 
inside the mould when casting it. 

When the two halves of the mould are made, if 
‘‘thicknessing’’ has been adopted, the top is lifted 
out and blacked ready for casting. Provided it has 
been well stoved and all moisture driven out, a few 








L. ~» 
HELL. 





Fie. 3.—Biast FuRNACE 
box-fires underneath with sheet-iron plates surround- 
ing the mould to keep heat in are all that is neces- 
sary to dry the blacking. The thickness of loam may 
then be removed and bottom mould scrubbed, blacked 
and dried ready for assembling for casting. 

If it is preferred to sweep the core separately, care 
must be taken to see that the crown plate and rings 
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are all well bolted up to the top plate before it is 
turned over. This can be done on a soft heap of 
loam, or, better still, on a couple of high stands 
made for the purpose. 

To counteract contraction strains it is advisable 
that a quantity of loam-bricks be built into the core 
as it is made up. Care must also be taken to see 
that the crown-plate and lifting plates are not made 
too big in diameter to stop the natural contraction 
of the casting. Fig. 3 shows the bell when cast. It 
is thickened up at the bottom for machining, as gas- 
tight joints are generally wanted. 








British Foundrymen’s Association. 


Branch Programmes, 





London Branch.—The meetings of this Branch will 
be held at Cannon Street Hotel, Cannon Street, 


K.C., under the chairmanship of Mr. A. Willis 
(Branch President), at 8 p.m.; on the following 


Fridays :— 
October 22, 1915.—‘‘ Pract'cal 

sical Laws in Foundry Work,’’ 

(Luton). 
November 19.—‘* 


and Phy- 
Aitken 


Science 


by T. W. 


Some Notes on a Tour of Conti- 
nental Foundries,’ by H. G. Barrett (Erith). 

December 17.—‘‘ Copper-Aluminium Alloys,’ by 
Professor C. A. Edwards (Manchester University). 

January 14, 1916.—‘‘ Brass Foundry Practice,’’ by 
F. C. Barker (London). 

February 18.—‘‘ Some Scientific Considerations in 
Steel Founding,” by W. A. Naish, A.R.S.M., 
A.1.M.M,. (London). 

March 17.—Lecture to be arranged. 

April 14.—Lecture to be arranged. 

The officers for the session are:—President, Mr. A. 
Willis; Vice-Presidents, Messrs. A. R. Bartlett and 
T. W. Aitken; Secretary, Mr. Alexander Hayes, 165, 
Strand, W.C. 

Birmingham Branch.—The meetings will be held 
under the chairmanship of Mr. D. Dalrymple (Branch 
President) at the Municipal Technical School, Suf- 
folk Street, Birmingham, at 7 p.m., on the following 
Saturdays : — 

October 23, 1915.—Presidential Address, ‘‘ The 
Making and Using of Pattern Plates,’’ illustrated 
with lantern slides, by D. Dalrymple. 

November 27, 1915.—‘‘ Cast Malleable 
Cast Steel,” by A. Harley (Coventry). 

December 11, 1915.—Discussion, ‘‘ Core-Binders, 
with Special Reference to Oil Compounds,’ intro- 
duced by J. G. Robinson (Halifax). 

January 22, 1916.—‘‘ Chill Castings in Non-Ferrous 
‘Alloys,’ by F. Johnson, M.Sc., Metallurgical De- 
partment, Municipal Technical School, Suffolk Street, 
Birmingham. 

February 26, 1916.—‘‘ Loam and Dry-Sand Mould- 
ing—a Comparison,’’ with practical illustrations, by 
J. Shaw (Dudley). 

March 11, 1916.—‘‘ Carbon and Iron,’’ by Profes- 
sor T. Turner, M.Sc., A.R.S.M., etc., Birmingham 
University. 

March 25, 1916.—‘‘ Some Characteristics of Iron: 
Their Transmission to the Castings,’ by 
Buchanan, F.R.S.A. (Birmingham). 

March 25, 1916.—Annual meeting, at 6.30 p.m. 

In addition to Mr. Dalrymple, the other officers 
are :—Vice-Presidents, Mr. J. Shaw (Dudley) and 
Mr. J. J. Howell (Birmingham); Mr. C. Grindlay, 
39, Copeley Hill, Erdington, Secretary. 
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The Renaissance 





of the Foundry. 





At the opening meeting of the 1915-16 Session on 
September 24, of the London Branch of the British 
Foundrymen’s Association, Mr. A. Willis, the newly- 
elected Branch - President, 
gave a brief address, in 
the course of which he said: 
The iron branch of the 
foundry trade is the branch 
of big things—big foundries, 
big cupolas, and big cast- 
ings. We of the non- 
ferrous branch, dealing in 
the more valuable and ex- 
pensive metals and _ alloys, 
have to be content with the 
smaller foundry, the cruci- 
ble, and the light castings. 
The non-ferrous foundry, 
however, has no less in- 
terest, needs no less skill and 
technical knowledge, and 
provides quite as many pro- 
blems for the earnest foun- 
dryman to solve. The 
problems of each branch are 
to a large extent the same, 
and the end in view is exactly the same, namely, the 
production of good castings. 

In looking back over the experiences of over 40 
years’ in the foundry trade, one is struck with the 
growing change of thought in recent years on the 
part of engineers, employers, chemists and metal- 
lurgists with regard to the foundry. The foundry- 
man, once the Cinderella of the engineering trades, 
is now beginning to take his proper place, and it is 
becoming more and more realised that his part in 
production is quite as important and necessary in 
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the processes of manufacture in our great metal 
and engineering industries as is the work of the 
engineer and the draughtsman. The practical 


foundryman is also now taking more part in the 
management of foundry affairs. In the past the 
foundry has been under the management of the en- 
gineer, the pattern-maker, the draughtsman, the 
chemist, or even in some cases the storekeeper— 
anyone, in fact, but the man of practical experience, 
the idea being that he was ‘‘ only the man who made 
holes in the sand to pour the metal in.’’ 

We have heard a good deal lately about the low 
standard of the foundry worker, and more especially 
the young lads coming into the trade. I think I 
have here indicated one great reason for this, so far 
as it is true. In the same sense that it was said 
that every private in the French Army carried the 
Field-Marshal’s baton in his knapsack, so in the 
foundry there should be the opportunity for the prac- 
tical man to take the reins. Give better opportunity 
for advancement, improve the economic conditions of 
the foundryman, and an incentive will be given which 
has been very little in evidence in the long past. 
Then a better type and standard of worker will un- 
doubtedly be drawn into foundry work. 

Another great drawback to the foundry in the past 
has been the neglect of our trade requirements by 
the technical schools and the education authorities. 
I remember almost the beginning by Sir Quinten 
Hogg of the great Polytechnic movement, now taken 
up by the State and developed into a great scheme 
for Technical Schools for the whole country. The 
foundry trade, alas, was either forgotten or for 





some other reason left out of the curriculum of most 
of these schools, and thus again the foundryman has 
lacked the opportunities given so freely to other 
trades. The steps being taken by the B.F.A., in 
regard to the training of apprentices and the pro- 
vision of technical classes, are a move in the right 
direction, and should have a great effect in the future 
on the improvement of the status of the foundry- 
man. 

The foundryman of the future must be both prac- 
tical and theoretical; he must be his own chemist and 
metallurgist, have some share in pattern design, 
some voice in methods and machinery of production, 
and the selection of his metals and other materials. 
He has in the past had to bear the blame for all 
mistakes and failures in castings, whether due to 
faulty design, inferior metal or lack of proper tools 
and appliences. This has been largely due to the 
want of knowledge of foundry problems on the part 
of employers and managers. 

Through the same reasons the foundry has been ex- 
ploited by the metal merchant with inferior metals, 
and by the manufacturers and merchants of all kinds 
of foundry appliances, plant and fluxes, ete.— 
good, bad or indifferent, suitable or unsuitable for 
the class of work done. Nostrums of all kinds have 
thus been foisted upon the foundryman, who has been 
quite unable to give the results so glibly promised 
by the merchants, and so has been discredited in his 
efforts. f 

Foundry work has been to a large extent a groping 
in the dark, a dealing with the unknown, handling 
metals and materials of unknown composition, 
qualities and properties, a veritable struggle against 
the operations of natural laws imperfectly or not at 
all understood. The literature of the foundry in the 
way of data and text books has been very meagre, 
and mostly unreliable, and lacking in the practical 
details which the foundryman most wants to know. 
He has had, therefore, until very recent years, to 
carry on what are now known to be highly compli- 
cated, scientific operations without much guidance 
except that gained by his own personal experience 
by observations of actual results attained in prac- 
tice; and when we consider, from the point of view 
of present-day knowledge, the intricacies of foundry 
problems, we can only wonder at the excellent results 
that have been attained in spite of all difficulties. 

In thus making claims for the practical man, I do 
not in the least underfate the work done in recent 
years by the scientific man for the solution of foundry 
problems. Many great chemists and metallurgists 
have been and are doing valuablé service to the 
foundry by the experimental and research work they 
are engaged in. Many institutions and scientific 
workers are making valuable enquiries into the pro- 
perties of the various metals and alloys, and it seems 
likely that many of the problems of the foundry, 
known and solved in his own way by the practical 
man, will be explained from a scientific standpoint 
as the result of these researches. There is a vast 
field open for the chemist and the practical foundry- 
man working in co-operation. 

The alloying of the common and rare metals in 
many different proportions, and the study of the 
effect of small and minute quantities of metals one 
upon the other and in combinations form a wonderful 
experience; and I venture to say this subject holds 
possibilities in the future for the production of alloys 
with properties undreamed of at the present time 
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These possibilities may be realised when it is stated 
on the authority of Roberts Austen that the possible 
compounds or alloys with the thirty common metals 
reach a total of 1,013,985—a veritable fairyland of 
exploration and discovery for the earnest worker. 

By the help of such researches and by the co- 
operation of the practical and theoretical sides of 
foundry knowledge, and by the better system of edu- 
cation for foundrymen which is now being urged by 
the B.F.A., the foundry is destined in the near future 
to take its full place on an equality with the other 
branches of the great engineering industry, as no 
less important than the drawing office, the machine 
shop and the pattern shop, 


Mr. A. R. Bartiertr (Vice-President) proposed a 
hearty vote of thanks to the President for his 
address. 

Mr. J. Oswa.p (Past-President), in seconding, said 


that the non-ferrous side of the trade had a worthy 
representative in Mr. Willis, and with him as Pre- 
sident of the Branch they would have a better chance 
of having their requirements brought to notice. The 
foundry, he agreed, had made very great strides in 
the last few years, and would undoubtedly soon take 
a more prominent place in engineering. 








AN EXAMPLE OF WELFARE WORK IN THE 
To see employés emerge trom 
a steel foundry appearing as though they had done 
anything but a day’s hard work amid heat and dust 
is not usual, says ‘‘ The lron Age,’’ in describing a 
welfare building recently opened for the employés of 
the Reading Steel Casting Company, Reading, Pa., 

U.S.A. The building is located adjoining the plant 
of the Company, and is the headquarters ot the Kead- 





ing Steel Casting Relief Association. Several em- 
ployés of the Company formed :a relief association 
on August 10, 1910. Previous to this it had been 


the custom to take a collection for a fellow workman 
who was reduced in circumstances by accident or 
sickness or otherwise. The Association gained in 
favour and membership until to-day every employé 
of the 230 to 250 men belongs to it. Some time after 
the organisation of this Association headquarters 
were established in a small building on the Com- 
pany’s property. New headquarters were started 
last year by the Company, and the building was com- 
pleted recently. The basement contains 290 lockers, 
five shower baths and 28 stationary washstands and 


toilets. These are used by nearly every employé 
morning and night. The baths have hot and cold 
water. An emergency hospital, equipped with a 


large medicine closet and first- aid appliances, is lo- 
cated to the right of the maih entrance on the first 
floor. Temporary relief is administered here to ex- 
treme cases, while injuries of a less serious nature 
are also attended to. To the left of the entrance 1s 
an office for officers of the Association, as well as a 
store. Cigars, tobacco and candy are sold here, as 
well as workmen’s gloves and other articles for the 
convenience of employés. A well-aired reading and 
writing room is also found on this floor and a billiard 
and pool room. A kitchen takes up the remainder 


of the space and is used to prepare luncheons. The 
second floor is completely absorbed by a_ large 
assembly room. The wood finishing of the interior 


is green, while the heating and lighting plant is 
complete and modern. Flower beds and _ shrubbery 
have been planted on the lawn around the building. 
A result of this undertaking by the Company is de- 
clared already to be a unifying of the whole organi- 
sation into a more seanennhial group, as well as the 
promotion of greater sociability. The building is 
regarded and used as a home in the evening as well 
as in the day time. The presence or use of liquor 
is entirely prohibited. 






Metallurgical Instruction at London 
Ponrytechnics. 





SOUTH WESTERN POLYTECHNIC, CHELSEA. 

As is fairly well known, the London Polytechnics 
are institutes which give courses of education in a 
variety of subjects both in the day and evening. 
These courses are in most cases of a senior type, 
and are intended for students over li years of age. 
In some institutes the work is carried to a very 
high standard, reaching to the research necessary for 
the degree of Doctor of Science. The fees are ail 
very moderate. We have before us the syllabus of 
instruction given at the South-Western Polytechnic 
institute, Manresa Road, Chelsea, 5.W., which in- 
cludes an admirable course in metallurgy. The 
Metallurgical Divison’s equipment includes a furnace 
room containing wind and muffle furnaces suitable 
for metallurgical operations and dry assays, and 
rooms for weighing, conducting blowpipe work and 
wet assays. It*has recently been fitted with modern 
appliances for special work, including a modern 
micrograph apparatus, photographic studio, dark 
room and accessories. Apparatus tor calorimetry, 
resistance and thermo-couple pyrometers, fuel analysis 
and electro-metallurgical apparatus are also included. 

The courses are suttable (1) tor technical students 
requiring a knowledge of the properties of metals, 
ores and alloys; (2) tor intending colonists and others 
who wish to acquire a knowledge of assaying, par- 
ticularly ot gold and silver; (3) for university 
students who intend to study for the B.Sc. degree 
in metallurgy. <A special class on photo-micrography 
is held on Monday evenings during the third term 
trom 7.30 to 10. The lecture courses cover the fol- 
lowing ground :— 

First Year Metallurgy (Elementary Course).—In 
this course of lectures the general principles of metal- 
lurgy and metallurgical operations are described and 
a limited number of metals and typical operations 
treated of :—Physical properties of metals and alloys; 
specfic gravity, malleabilicy, ductility, tenacity, tusi- 
bility, etc.; explanation of the terms and processes 
ore, gangue, calcination, reduction, smelting, regulus, 
liquation, cupellation, etc.; slags and fluxes, refrac- 
tory materials, crucibles, retorts and furnaces; coal, 





coke and other fuels; coke-ovens; gas producers; the 
metallurgy of iron and steel, gold, silver, lead, mer- 


cury, copper, zine and tin. 
Second Year Metallurgy (Advanced Course).—In 
addition to the matter of the previous course, the 


list of metals is extended and recent work in micro- 
graphy and pyrometry described. Special attention 
is given to the subject of iron and steel :—Alloys; 
bearing metals; refractory materials and fuels, in- 
cluding liquid and gaseous fuel; metallurgy of iron, 


steel, gold, silver, lead, bismuth, cadmium, mercury, 
platinum, copper, zinc, tin, nickel, aluminium and 
antimony; utilisation of by-products; the micro- 


graphic structures of metals and alloys; calorimetry, 
pyrometry and melting-point curves; the electric 
furnace; electric smelting; electrolytic extraction of 
zinc, tin, nickel and aluminium; pyritic smelting; 
gas analysis. 

Engineering Course.—This course is designed to 
meet the requirements of those interested.in the 
properties and uses of the various metals used in 
engineering industries. A considerable portion of 
the time is devoted to the treatment of the different 
varieties of iron and steel used for industrial pur- 
poses. 
and treatment of 
moulding sand; 


Attention is also given to the manufacture 
materials ; 
fuels ; 


alloys : —Refractory 


solid, liquid and gaseous 
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calorific value; physical properties of metals; iron 
and steel manutacture; blast-furnace and foundry 
practice; Bessemer and open-hearth processes; tool- 


steels, chilled castings, tempering, hardening and 
annealing; manufacture and use of commercial 
alloys; pyrometry; gas analysis; furnace building; 


electric smelting; electric and oxy-acetylene welding; 
oil furnaces; water softening; testing of steels and 
alloys; die casting. Practica. Work.—Testing of 
fireclays and sands; simple metallurgical operations ; 
calorific value and analysis of fuels; preparation and 
testing of alloys; forging and hardening of tool- 
steels; gas analysis; pyrometry; steel analysis; test- 
ing of oils. 

Principles of Assaying.—A course of lectures on 
assaying is given during the session. The metallur- 
gical laboratory is open for practical assaying and 
general analysis during the day, and students may 
either follow an approved course or suit their own 
individual requirements. 


Lectures on Foundry Practice. 

During the present session a course of lectures 
on foundry practice will be given by Mr. W. A. 
Naish, A.R.S.M., A.I.M.M., Member of the British 
Foundrymen’s Association. The lectures will be 
arranged to suit the requirements of foundry 
foremen, under-managers, managers, and men _ in- 
terested in foundry work generally. Attendance at 
a course of this nature will be of benefit to those 
engaged in the foundry trade, as a knowledge of 
the fundamental principles of metallurgy will be ob- 
tained which underlie the processes of moulding, cast- 
ing and annealing. The syllabus will include :— 
Chemical and physical laws appertaining to foundry 
work; commercial metals; effect of impurities; com- 
position of iron; annealing, hardening and temper- 
ing; malleable cast iron; melting and casting; types 
of furnaces; oil and coke furnaces; tilting and pit 
furnaces; the character, composition and testing of 
moulding sands; artificial sands; conclusions to be 
drawn from recent literature on moulding sands; 
casting of brass; white metals and patent alloys; 
mechanical testing of metals and alloys; the proper 
use of analysis in the foundry; fuel, solid, liquid and 
gaseous ; temperature measurements, types and uses of 
pyrometers; metallography as a practical aid to the 
foundry manager; composition and selection of re- 
fractory materials. 


Course for Foundry Apprentices. 


In connection with the movement started by the 
Apprentice Training Committee of the London 
Branch of the British Foundrymen’s Association, a 
course of instruction suitable for foundry apprentices 
is being arranged. This course, owing to the present 
war condition, is at the moment in abeyance, but 
will be started at the earliest suitable opportunity. 

There are prospects of most of the other institutions 
in the London area co-operating in the scheme put 
forward by the Foundrymen’s Association and start- 
ing classes on foundry work, designed to meet the 
requirements of apprentices and others, in accord- 
ance with the recommendations made by the Associa- 
tion. 


NORTHAMPTON POLYTECHNIC. 


The Northampton Polytechnic Institute, Clerken- 
well, is another well-known institution which offers 
instruction of use to the foundryman. In the courses 
of the Civil and Mechanical Engineering and Metal 
Trades Department are included classes in pattern- 
making and moulding. The pattern-making class is 
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held in the carpenters’ shop, which is well equipped 
for this work. The course of work is arranged to 
suit the individual needs of the students as much as 
possible, and each example is selected so as to exem- 
plify some important point in pattern-making. The 
subjects dealt with comprise :—The position of mould 
joints; contraction of castings; amount of taper 
necessary; allowances for machining; loose parts for 
undercut moulds; cores, core-boxes and prints; the 
halving of patterns; use of ramming boards; the 
turning of patterns in halves; methods of arranging 
patterns which have to be moulded in three-part 
boxes; construction of patterns for striking up 
moulds in loam; use of skeleton patterns; lagging 
and building up in segments; patterns for gearing, 
with the method of striking out teeth; materials and 
tools used in pattern-making; numbering, register- 
ing, and storing of patterns, etc. Short explanatory 
lectures are given from time to time by the instruc- 
tor, and are supplemented by one or two special lec- 
tures on patterns for repetition work. 

In the class on practical moulding the instruction 
given is suitable to the requirements of the general 
engineering student and draughtsman who may have 
to deal with engineering design, in which it is of 
the highest importance that a knowledge of the prin- 
ciples of pattern-making and moulding should be 
acquired. The course is also useful to trade students 
in moulding who are just commencing practical work. 
It is unnecessary to give a definite syllabus, as the 
work is arranged to suit the requirements of indi- 
vidual students. Short explanatory lectures are 
given from time to time by the instructor. 

In the Metallurgy Section classes are arranged for 
the instruction of engineers (mechanical and elec- 
trical), brassfounders and workers, electro-platers, 
plumbers and tinplate workers, and others. 

The elementary course covers the general prin- 
ciples of metallurgy, physical properties of the 
metals, colour, lustre, polishing; malleability, use of 
rolls; ductility, use of drawplate; hardness, use of 
sclerometer ; specific gravity, methods of determina- 
tion; tenacity, use of tensile testing machine; fusi- 
bility, elasticity, fracture, conductivity; effect of 
heat, working and impurities on the properties of 
metals and alloys; fuels; refractory materials; fluxes 
and pickles; the extraction from their.ores of vari- 
ous metals and their subsequent manipulation in 
order to prepare them for use in engineering pvrac- 
tice; alloys used in constructional work; various — 
bronzes; bearing and antifriction bronzes; wrought, 
cast, and malleable cast iron; different brands of 
pig-iron; treatment in the foundry for special pur- 
poses; refining and puddling; forge and mill prac- 
tice; machinery and furnaces employed ; manufacture 
of steel; constructional steel castings; cast steel for 
tools; special alloys steels; hardening, tempering 
and other thermal processes; preparation of alloys 
of high electrical resistance. 

The advanced course includes the chemistry of the 
metals as applied in the arts and manufactures, and 
is an advanced course of lectures and practical work, 
intended for those who have already a rudimentary 
knowledge of metallurgy and chemistry. Opportuni- 
ties are afforded for students to carry out experi- 
mental work with electric furnaces of various types; 
also to obtain experience in spectrum analysis and 
spectrum and colour photography in the optical 
laboratories. A course of five special lectures on tool 
and spring steels will be given. The syllabus in- 
cludes :—Alloys; the testing of metals; effect of heat 
treatment and of rolling, drawing and extension; 
thermal and microscopic examination of metals: 
metallurgical analysis; tool and spring steels, and 
assaying. 
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Travelling Mill for Cleaning Scrap. 


A travelling tumbling mill for the cleaning — of 
scrap, built by the W. W. Sly Mfg. Company, 
Cleveland, Ohio, for the St. Louis Screw Company, 
was described in a recent issue of * The Iron Age.”’ 
The general design of the mill is illustrated in the 


accompanying drawings. The mill is mounted on 
motor-driven trucks which have a horizontal travel 


of 40 ft. per minute, thus providing for the spotting 
of the mill at any point along the piling bench for 
receiving or the delivery of scrap. The mill has 
capacity for cleaning 30 tons of scrap per hour, and 
is itself motor-driven by a 35-h.p. motor. It has a 
diameter of 5 ft. and is 12 ft. long, the shell being 
rolled from 1} in. flanged steel. 

The heavy steel shell was rolled to shape with the 
horizontal joint opposite the door. The door was then 
sawed out after the shell was rolled: up and riveted 
and the piece which was removed was riveted to a 
g-in. cover which overlaps the opening and makes a 
tight joint. The door is fastened with special clamps. 
The mill heads to which the shell is attached with tap 
bolts are of cast iron and the trunnions are bolted to 
the heads inside the mill. The head covers are made 
of flanged steel and protect the entire area of the head, 
so that no cast iron is exposed to wear. Provision 
is also made for a pipe connection for the introduc- 
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Queries. 
Cracking of Roll Castings. 
I put the following difficulty before your readers 
and request their help:—We are making some rollers 


to the accompanying 
| sketch in white hematite 
Be iron, and some of them 


fracture or rip about 2 
in. from the top—some 
not much, but others go 
almost all the way round 
the casting. We have 
tried several ways of 
running and gating, and 
the best results come 
from the way here shown; 
still we get the fracture 
in some of them. In 
some cases we have fed 
them 10 to 15 minutes 
and then got the top box 


Runner 











off, and found the frac- 
ture there. They are 
cast in dry-sand moulds 
made in facing sand, 
and well blacked with 
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TRAVELLING Scrap-Creanine MItw. 


tion of hot air through one of the trunnions for the 
purpose of drying wet scrap, which is then more 
easily cleaned. Through the opposite trunnion the 
exhaust to the dust arrester is taken off. 

The dust arrester is made of No. 16 gauge steel, 
riveted and bolted so as to make an air and water- 
tight compartment. The dust arrester shell is rein- 
forced at the lower edges by steel angles, while the 
upright seams are of double-fold type, 3 in. wide, 
strongly bolted together and backed with tarred 
paper to prevent leakage. The vacuum in the dust 
which sets up the circulation from the 
tumbling mill, is obtained by a fan connected through 
a clutch with the mill drive. All of the driving 
gears of the mill are of semi-steel, with chilled teeth. 
The trunnions are fitted with roller bearings. 


collector, 





plumbago. If any reader has had any similar experi- 
ence I should be grateful for any information or 
advice he could give. White hematite is not very 
well understood in many common-iron foundries. 
‘*One IN TROUBLE.”’ 








DUPLEX PROCESS IN CANADA.—Owing to the 
demand for open-hearth steel, the Algoma Steel Cor- 
poration has started the duplex process at its plant 
at Sault Ste. Marie, Ontario. the company is now 
considering the immediate installation of a 300-ton 
open-hearth furnace and 20-ton converters in order to 
produce more economically the larger requirements of 
open-hearth steel. 
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Trade Talk. 





Tae Vono Company, of the Eagle Foundry, Dudley 
Port, are building large works near Dudley Port. 

Tue Axsion Street Company, Liwirep, is being 
wound up voluntary, with Mr. Llewellyn Davies as 
liquidator. 

Beretuem & Youne, Limirep, will in future trade 
as Berkeley & Young, Limited, the company being 
an entirely British one. 

Joun Puitirs (Brass Founpry anp Lamp Com- 
pany), Limirep, have opened premises at 153, Far- 
ringdon Road, London, E.C. 

Tue Beteran Commission or Mitirary INVENTIONS 
has transferred its London office from City Road to 
India House, Kingsway, W.C. 

Mr. C. L. Fautkner, 5, Laurence Pountney Hill, 
London, E.C., has been appointed British agent for 
the American Steel Foundries, of Chicago, U.S.A. 

THe AcetYLeENE Wetpine ann Ligutine Company, 
of Nottingham, have transferred their works from 
Haslam Street, Castle Boulevard, to 52a, Grey Friar 
Gate. 

Aw explosion of no great magnitude occurred on 
September 24 at the Savile Street Works of Thomas 
Firth & Sons, Lissited, Sheffield, some men being 
injured. 

Messrs. James Gorpon & Company, engineers and 
contractors, have removed from 81 and 83, Knight- 
rider Street, London, E.C., to Canada House, Kings- 
way, London, W.C. 

THE receiver appointed in 
affairs of Chapman, 


connection with the 
Leonard & Company, Limited, 


London, 8.E., is Mr. L. Chapman, Munton Road, 
New Kent Road, S.E. 
Mr. H. Riowarpson, ironfounder, of 156, Denton 


Road, Hooley Hill, carrying on business at the Barn 
Meadow Ironworks, Ashton Street, Dukinfield, has 
been adiudged bankrupt. 


THe Exozsser Steen Drivinc Bett. Limirep, is 


being wound up voluntarily. with Messrs. F. J. 
Laverack, of London, and B. D. Potter, of Man- 
chester, as liquidators. 


Tue ferro-alloy manufacturing works at Newton, 
Manchester, of the Continuous Reaction Company, 
Limited, are now in tull operation, and the first 
deliveries have been made. 

Tre Trontre Company, Limitep, 1. Victoria Street. 
London, 8.W., inform us that owing to the rapid 
extension of their business they are removing to 11, 
Old Queen Street. Westminster. S.W. 

Tre vvblic examination of Mr. H. Richardson, 
ironfounder. Barn Meadow Ironworks, Ashton 
Street. Dukinfield, Chester, will take place at the 
Town Hall. Ashton-under-Lyne, on October 8. 

Tue first meeting of the creditors and contribu- 
tories of the Lancashire Brassfounders, Limited, 
River Street, Blackburn. will be held at the County 
ag Offices, Victoria Street, Blackburn, on Octo- 
yer 

Tue shareholders of the Western Engineering Com- 
pany. Limited (in voluntary liquidation), will meet 
at 28. Baldwin Street, Bristol. on Tuesday. Octo 
ber 26, for the purpose of considering the liquidator’s 
report. 

Tue shareholders of the New Chinese Antimony 
Company, Limited, have decided that the comnany 
he wound up voluntarily. Mr. C. Gitlan, of Milburn 

ouse, Newcastle-upon-Tyne, has been appointed 
liquidator, 

Tue partnershin heretofore subsisting 
Messrs. F. Lonsdale and W. H. Pickles, carrying on 
business as tool makers, at Alice Street, Keighley, 
under the style of Croft and Naylor’s Successors, has 
heen dissolved. 

Mr. F. Heskern, iron founder, trading in co-part- 
nership with M. FE. Shaw as G. & A. Menzies, at 345. 
Chester Road. Manchester. will apply for his dis- 
charge from bankruptcy at the Court House, Man- 
“hester, on October 8. 


between 








Tue shareholders of the Viaduct Foundry and En- 
gineering Company, Limited, will meet at 4, Mount 
Stuart Square, Cardiff, on October 25, for the pur- 
pose of considering the liquidator’s report of the 
winding-up of the company. 

Mr. T. Samson, previously associated with Béving 
& Company, Limited, hydraulic engineers, Union 
Court, Old Broad Street, London, E.C., has estab- 
lished’ himself in business in Stockholm, Sweden, as 
an engineer. 


Tue business of Messrs. J. & R. Hogarth, Kelso, 
engineers and millwrights, has been transferred to 
Messrs. Geo. Clow, Jas. Fairgrieve and Andrew 
Walker, and will be conducted by them as J. & R. 


Hogarth & Company. 


Tue firm of Barclay, Ross & Tough, millwrights, 


engineers, etc., Aberdeen, has been dissolved by 
tne retirement of Mr. R. Tough. The business will 


be carried on by the remaining partners, Mr. R. R. 
Ross and Mr. T. Hutchison. 


Tue shareholders of the Preston Engineering Com- 
pany, Limited, have decided to wind up the com- 
pany voluntarily, for which purpose Mr. F. J. 
Markie, 83, Alberta Road, Bush Hill Park, Enfield, 
has been appointed liquidator. 

THe partnership heretofore subsisting between 
Messrs. J. B. Guy and W. H. T. Hunter, carrying 
on business as engineers and ironfounders, at 21, 
Tempest Hey and Fontenoy Street, Liverpool, under 
the style of Guy & Hunter, has been dissolved. 

Messrs. J. Burgess and R. Buregss, carrying on 
business as engineers and shipsmiths, at Cleveland 


Street. Birkenhead. under the style of J. & R. Bur- 
gess, have dissolved partnership. The business will 


be carried on in future by Mr. Robert Burgess. 

Tue business of C. W. Robinson & Company, 
Limited, Forth Bridge Steel Works, Polmont Station, 
R.S.O., Stirlingshire, is being offered for sale by 
private treaty. The works are equipped with a 
53-ton Siemens’ open-hearth furnace and 12 crucible 
pot holes. 

Heenan & Frovupe, Lrurrep, and H. N. Lrasx, have 
made application for the restoration of the patent 
granted to H. N. Leask for an invention, entitled 
‘““Improvements in Charging Doors for Furnaces,” 
numbered 16.237 of 1910, and the patent of addition 
No. 29.638 of 1910. 

Two hematite furnaces have been put into blast in 
the Cleveland district. one at the Thornaby Tron 
Works and one at the Normanby Iron Works. There 
are now 68 furnaces at work in the district, 30 of 
which are making ordinary Cleveland iron, 28 are on 
hematite and 10 on other descriptions. 

In conseauence of the war. the erection of steel 
works by the Appleby Tron Company, Limited, has 
been postponed. but the work necessary to improve 
and extend the blast-furnace plant is well forward and 
in part completed. Meanwhile there has been a satis- 
factory’ increase in the production of pig-iron. 

Messrs. J. S. Critcuney, J. W. H. Evans, and 
S. E. Bartow, carrying on business as engineers and 
agents, at Carlton House, Regent Street, London, 
S.W., under the style of Critchley, Evans & Com- 
pany, have dissolved partnership. Mr. Jd. W. H. 
Evans will continue the business under the style of 
John W. H. Evans & Company. 

Tne first meeting of the creditors of M. E. Aspinall. 
trading as Joseph Aspinall & Company, engineer and 
iron founder at Bella Street. Daubhill, Bolton, will 
he held on October 6 at the Official Receiver’s office, 


19, Exchange Street, Bolton. The public examina- 
tion will take place on November 3 at the Court 
House, Mawdslev Street, Bolton. 

Tue partnership heretofore subsisting hetween 
Messrs. H. Rix, W. Moore, W. Stoddart, and J. D. 


Paton. carrying on business as foundrv specialists, at 
3233, Stretford Road, Manchester. under the style of 
Rix, Moore, Stoddart & Company, has been dissolved. 
Messrs. Rix. Stoddart & Paton will continue the 
business as Rix, Stoddart & Company. 





558 


Tue average price of Scotch pig-iron warrants dur- 
. 4 T , 
ing August, as ascertained by Messrs. Wm. Jacks & 


Company, was 71s. 6}d., which compares with 
73s. Olid. in July, 72s. 44d. in June, 70s. 114d. in 
May, 72s. 83d. in April, 67s. 03d. in March, 62s. 6d. 


in February, and 62s. in January. 
for August, 1914, was 58s. 33d. 

Tue Minister or Munitions has made an Order 
under Section 4 of the Munitions of War Act de- 
claring 180 additional establishments as controlled 
establishments under the Act, as from September 6. 
A total of 715 establishments have now been declared 
as controlled under the Act from the date of the first 
Order, July 12 to September 6 inclusive. 


The average price 


Tae works of Burys & Company, Limited, steel 
manufacturers, of Penistone Road, Sheffield, have 


now been wholly taken over by the firm of Samuel 
Osborn & Company, Limited. The new proprietors 
have decided that for the present the works will con- 
tinue as Burys & Company, and the business will be 
carried on as usual. 

Messrs. Wo. Jacks & Company, of Glasgow, have 
ascertained that the average price of Middlesbrough 
pig-iron warrants during August was 65s. 7d., as 
against 67s. Oid. for July, 66s. 7id. for June, 64s. 9d. 
for May, 66s. 7d. for April, 6ls. 83d. for March, 
56s. 54d. for February, and 56s. 2d. for January. In 
the corresponding month of last year the average 
price was 52s. 43d. 

One of the furnaces at Cleator Moor, belonging to 
the Whitehaven Hematite Iron and Steel Company, 
Limited, was damped down on September 24. There 
is now only one furnace blowing at these works. 
The same system, it is stated, will be applied during 
the temporary stoppage ot this furnace, as formerly, 
the men dividing the shifts at the remaining furnace. 
The stoppage is not expected to be of long duration. 

A MEETING of creditors was recently held of Mr. 
Richard Thomas, The Foundry, Llanrwst, who came 
up for his public examination. The gross liabilities 
amounted to £1.750 12s. 4d., the amount expected 
to rank being £615 14s. 7d.. the estimated assets 
being £160 10s.. leaving a deficiency of £455 4s. 7d. 
The debtor attributed his failure to bad trade and 
liability for debts contracted by his deceased 
brother. The examination was closed. 

A tetrer from the Midland Metal Dealers’ Associa- 
tion on the subject of the sale of metals was con- 
sidered at a meeting of the Newport Chamber of 
Commerce on September 24. The communication sug- 
gested an alteration of the law to abolish the weight 
limit, and thus enable dealers to purchase smaller 
quantities of metals than at present allowed. After 
due discussion, it was decided not to support the 
Midland motion, the Chamber preferring the Act to 
be strengthened. 

A Sprerat Munitions Tribunal sat at the Court 
House, Sheffield, on September 11, to inquire into a 
complaint against Charles Horton & Sons, Limited, 
brassfounders, 43, Union Lane, Sheffield, that they 
had given employment to a man who had not obtained 
a leaving certificate from his previous employers. The 
complaint was made bv Benton Brothers, Limited. 
brassfounders, Rodley Lane Foundry. Sir Alfred 
Hopkinson, K.C., was chairman, and sitting with him 
as assessors were Mr. J. M. Gimson, employers’ panel. 
and Mr. A. Shaw. workmen’s panel. Defendants were 
fined £5, and ordered to pay £2 2s. towards the cost 
of the case. 

A sEconD statement of accounts has been issued by 
the liquidator of the Consolidated Diesel Engine 
Manufacturers, Limited, ‘the result showing that 
there is now a probability of some small return being 
eventually made to the shareholders. On the other 
hand, the collection of book debts has proceeded very 
slowly, only £9,600 having been obtained out of a 
total of £26,000 classed. in the original statement as 
good. The chief remainirig asset is the half interest in 
Carels Fréres. We understand that all creditors 
whose proofs have been admitted have received a divi- 
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dend of 20s. in the £, and that a balance of rather 
more than £40,000 is left in the liquidator’s hands. 

APPLICATION was made to the Board of Trade on 
behalf of all the railway companies in_ the 
United Kingdom to amend the classification of mer- 
chandise traffic and schedules of maximum rates and 
charges fixed in pursuance of the Railway and Canal 
Traffic Act, 1888, by adding to the classification the 
following articles, viz.:—Molybdenite (molybdenum 
sulphide ore), nickelware (e.0.h.p.), and molybdenum 
metal powder. The Board of Trade heard the parties 
in support of the application, and there was no oppo- 
sition, with the result that molybdenite (molybdenum 
sulphide ore) and nickelware (e.0.h.p.) have been 
added to Class 4, and molybdenum metal powder to 
Class 5. 

Tue Ministry or Munitions has forwarded to all 
controlled establishments in the United Kingdom a 
set of rules for the guidance of employes and men. 
The rules lay down that every person employed in 
the establishment shall attend regularly and work 
diligently during working hours, and alo, if required, 
put in a reasonable amount of overtime, including 
week-end work unless holidays or sickness intervenes. 
There is to be no insistence on the observing of any 
rule, practice, or custom tending to restrict the rate 
of production, and various regulations are made 
under the heading of ‘‘ Sobriety and Good Order.’’ 
Breach of any of the rules involves a fine, on convic- 
tion before a Munitions Tribunal, not exceeding £3 
for each offence. 

Ar a meeting of the Newcastle and Gateshead 
Chamber of Commerce, Mr. H. Peile submitted a first 
report on behalf of the Steel Committee. The mem- 
bers were doing whatever they could in preventing 
the export of alloy steels and of insuring that nothing 
that the Government wanted should find its way 
abroad. Up-to-date, 78 licences for export had 
been issued, but one or two applications had been 
provisionally declined. It was not thought there 
was anything serious associated with these applica- 
tions, but there were points for investigation. The 
fee had been fixed by the Admiralty at £9 12s. He 
was afraid it would hardly cover expenses. A large 
proportion of the certificates had been issued on the 
day they were applied for. 

On September 28 the King paid a visit to Sheffield 
and inspected the Applied Science Department of the 
University in addition to which he visited a number 
of the steelworks in the localitv. His Maiesty was 
received by the Pro-Chancellor (Dr. George Franklin), 
who presented the Vice-Chancellor (Mr. H. A. 1. 
Fisher) and the Registrar (Mr. W. M. Gibbons). The 
Lord Mayor presented Colonel Hughes, C.B., C.M.G. 
(chairman of the Sheffield Munitions Committee), 
the Master Cutler (Mr. W. H. Ellis), Alderman Hob- 
son (treasurer of the Committee), Professor W. Rip- 
per (vice-chairman), Messrs. Leonard B. Dixon, David 
Flather, Fred M. Osborn, Walter Tyzack, Albert 
Davidson (secretary), Alfred E. Wells, William Dy- 
son, and John Bake: (Rotherham board of manage- 
ment). 

Tue appeal by William Beardmore & Company, 
Limited, against the City Assessor’s valuation of 
their works at Parkhead has been further considered 
by the Glasgow Burgh Valuation Committee. At a 
previous sitting the case was continued in order that 
arrangements might be made for a visit being paid 
to the works and for the production of certain docu- 
ments. An agreement has now been come to with 
regard to the works in Duke Street, the valuation of 
which the Assessor sought to have increased from 
£13,000 to £20,000. In terms of the decision the 
entry on the valuation roll will remain for this year 
at £13,000, and an undertaking was given by the 
agent for the appellants that within three months he 
would supply certain information asked for by the 
Assessor. Two other appeals by Messrs. Beardmore 
were adjourned till a subsequent sitting. 
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Tae MerroronitaN Monitions ComMMITTEE has 
opened offices at Alexandra House, Kingsway, W.C., 
under the general managership of Mr. Cecil Partridge. 
Mr. Ireland is the chief engineer. The Metropolitan 
area has been divided into 10 districts, under district 
managers, as follows:—Northern, Mr. A. Hugh Sea- 
brook (acting), 62, Finsbury Pavement, E.C. (tem- 
porary address); North-western, Mr. E. T. Ruthven 
Murray, 346, High Road, Kilburn, N.W.; Southern, 
Mr. A. C. Cramb, Town Hall, Croydon; South-eastern, 
Mr. W. G. Head, Borough Hall, Royal Hill, Green- 
wich, S.E.; South-western, Mr. C. O. Grimshaw, 6, 
Eccleston Place, S.W.; Eastern, Mr. C. Newton Rus- 
sell, 215 to 217, Bishopsgate, E.C.; East Central and 
part South-eastern, Mr. L. Harlow, 64, Bankside, 
S.E.; Western, Mr. R. S. Downe, Carnegie Library, 
Hammersmith, W.; Poplar and Stepney, Mr. G. M. 
Gill, East London College, Mile End, E. (tempo-:ary 
address); Outer Eastern, Mr. S. H. Wood, Gasworks, 
Beckton. 

DistiNcTIoN was given to the re-opening of the 
Staffordshire County Metallurgical Institute at Wed- 
nesbury recently by the visit of Professor Hermann 
Hubert, of Liéve Universitv. This Institute. of which 
Mr. Walter Macfarlane, F.1I.C.. is president, was 
provided two years ago as an extension of a smaller 
one, and has been found of the greatest use to ihe 
iron and steel and other metallurgical industries 
which have their centre in Wednesbury. Mr. A. FE. 
Pritchard. J.P., presided, and Professor Hubert dis- 
tributed the prizes. Mr. Macfarlane read a long list 
of appointments secured by old bovs and students, 
and mentioned that several had gained commissions 
and were serving at the front. A presentation of a 
group photograph of 120 old hovs was made to Mr. 
Slater, as representing the Education Committee. 
Professor Hubert delivered an address on ‘‘ The Con- 
quest of Energy by Man.’’ He described himself as 
a son of Liége. a district which had much in common 
with Staffordshire, while Liége itself was regarded as 
the Birmingham of Belgium. 

Tre British Lasoratory Ware _ ASSOCIATION, 
LiutteD, has been formed to stimulate the production, 
in this country, of a large number of laboratory re- 


quisites hitherto produced mainly in  Ger- 
many and Bohemia. The firms in this 
association include:—Belcher (Standley) & Mason, 
Limited, Philip, Harris & Company, Limited, 
Southall Bros. & Barclay, Limited, Harri- 
son, Parkinson & Company, Ferris & Company, 


Limited, A. H. Baird, Baird & Tatlock, Limited, 
Reynold & Branson, Limited. F. E. Becker & Com- 
pany (W. & J. George, Limited, Successors, 1897), 
A. Gallenkamp & Company, Limited, John J. Griffin 
& Sons, Limited, Townson & Mercer, Limited, Fredk. 
Jackson & Company, Limited, James Woolley, Sons 
& Company, Limited, Brady & Martin, Limited, J. 
Preston, and J. W. Towers & Company, Limited. By 
concentrating orders the association has been enabled 
to induce various manufacturers to put down the neces- 
sary new plant to produce at reasonable prices. Re- 
specting glass beakers, flasks, etc.. the association 
has fixed standard sizes and made the 
moulds. 

_It is officially announced by the Ministry of Muni- 
tions that the Munitions Inventions Branch, which 
was recently constituted to deal with projects for 
inventions relating to munitions for warfare on 
land, or matters appertaining thereto, has now been 
removed from Armament Buildings, Whitehall, to 
accessible and commodious quarters in Princes 
Street. Storey’s Gate, S.W. (hitherto the premises of 
the Whitehall Club). to which all future communi- 
cations should be addressed. The department is now 
in working order, and is already dealing with a 
large number of proposals. The comptroller, Mr. 
E. W. Moir, is being assisted in this work by an 
advisory panel of scientific experts, whose names were 
announced on August 12. This body is now at work 
in committees, and every proposal receives considera- 
tion from them. While the comptroller is open to 


necessary 
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receive suggestions of all kinds falling within the 
category named, inventors and others should under- 
stand that it is undesirable to send forward their 
inventions until they have been well thought out 
In this respect it is desirable for them to ascertain 
so far as possible, from Patent Office records and 
published sources, what has already been done in 
the direction of their particular inventions. All 
communications are confidential, and do not pre- 
vent a patent being subsequently taken out should 
the inventor so desire, or should the department 
think fit. 








Parliamentary Notes. 





Civil Engineers ard Commissions. 


On September 21 Mr. Watt asked whether an appli- 
cation was made in July by Mr. Tennant’s Depart- 
ment to the Institute of Civil Engineers, to procure 
for them officers for the Royal Engineers who had a 
knowledge of heavy construction work. Mr. TeEn- 
NANT stated that the facts were substantially accu- 
rate. The result had been that 19 gentlemen had 
already received commissions in the R.E., and the 
consideration of the qualifications of others was pro- 
ceeding. with a view to the filling of further vacan- 
cies which might occur. 


Messrs. Merton and the Admiralty. 

Mr. R. Pearce having asked the Secretary to the 
Admiralty whether Henry R. Merton & Company, 
Limited, were still emploved by the Admiralty as 
metal brokers. having regard to the facts alleged by 
the Solicitor-General on September 17, in the case 
hefore the Admiralty Prize Court, and if so, whether 
such employment would cease, and when, Mr. Mac- 
NAMARA has written in reply that the answer is in 
the negative. 


Depreciation of Machinery. 


Mr. Me tp asked the Chancellor of the Exchequer, 
on September 28, whether the allowance for deprecia- 
tion under income-tax assessment would be increased, 
in view of the addition to the tax on the manufac- 
turing community, among whom there was a con- 
sensus of opinion that the present 5 per cent. allow- 
ance was inadequate in view of the rapidity with 
which modern machinery called for replacement. 

The CHANCELLOR OF THE ExcHEQUER replied as fol- 
lows :—The rates of allowance for depreciation unon 
machinery, even in trades where a standard rate has 
been fixed by agreement with representative trade 
associations, are not rigidly fixed as suggested by the 
hon. member. The Commissioners of Taxes are em- 
powered to make such deduction as they may think 
just and reasonable according to the circumstances 
of each individual case. 


Association of German Iron end Steel Masters. 

In the House of Commons on September 23, Sir 
L. Cniozza Money asked the President of*the Board 
of Trade whether, seeing that the German steel out- 
put was reported to have increased from 963,000 tons 
in January to 1,012,000 tons in April, he would say 
whether the Association of German Steel and Iron 
Masters have now returned the German steel output 
for July as 1,138,478 tons, and if he could give com- 
parative figures for the British steel output. 

The PrestpEnt OF THE Boarp or TRADE replied that 
the figures of steel output published by the Associa- 
tion of German Tron and Steel Makers were as stated 
in the question of ‘his hon. friend. He was unable 
to furnish monthly figures .or the output of steel in 
the United Kingdom, and such current figures as 
were in the possession of his Department were not 
available for publication, 
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Deaths. 


Birkett, brassfounder, 
died recently. 

Mr. P. B. Granpison, secretary of Shanks & Com- 
pany, Limited, Barrhead, died recently. 

Tue death is reported of Mr. Robert Scott, ihe 
proprietor of the Winlaton Ironworks, near New- 
castle, at the age of 55 years. 

Mr. J. W. Goopman, brassfounder, of Oldham, 
died recently, at the age of 49 years. 

Tue death is announced from Mulheim-am-Ruhr, 
at the age of 71 years, of Herr Josef Thyssen, one of 
the partners of the German steelmaking firm of that 
name. 

Mr. Jostan Guest, J.P., head of the firm of J. 
Guest & Son, ironfounders, West Bromwich, has 
died suddenly at Bude, where he was spending a 
holiday to age arora after an operation. Mr. Guest 
was 78 years of age. 

Lieutenant A. W. Brypon, 2/4th Queen’s (Royal 
West Surrey) Regiment, was killed in action at the 
Dardanelles on August 31. He was a director of 





Mr. T. M. 
Hanley, 


Marsh Street, 


Rhodes, Brydon & Company, Limited, engineers, of 
Gorsey Brow, Stockport, and was 31 years of age. 
Mr. J. H. Wuirsurn, who for nearly half a cen- 


tury has been associated with Vivian & Sons, Limited, 
metal smelters, of Liverpool, and Swansea, has died 
suddenly. The deceased gentleman, who was 77 years 
of age. was a well-known figure in Liverpool and 
Birkenhead commercial circles. 

Srconp-LizvuTEeNaNt Raymonp Lopez, the youngest 
son of Sir Oliver Lodge, has been killed while on 
service with the Mediterranean Ex editionary Force. 
He had taken up the profession of engineeripg, but 
on the outbreak of war he obtained a commission in 
the South Lancashire Regiment, and was attached 
to the 2nd Battalion at the time of his death. 

Seconp-Lizutenant Tuomas Woop RvutnHerrorp, 
who has been killed in the Dardanelles, was an engi- 
neer by profession. He served an apprenticeship 
with Richardson, Westgarth & Company, Limited, 
at Hartlepool. From there he proceeded to Glasgow 
University, and completing his studies, he was em- 
ployed at Govan by Messrs. John McNeil & Company. 

Mr. Joseru Herwortn. M.Inst.C.E., has died at 
his residence, 7. Priestfield Road. Edinburgh. at the 
age of 71 years. In early life he was at the Coventry 
Gas Works, and then became engineer of the Brig- 
house Gas Works. In 1870 he was appointed gas 
and water engineer at Carlisle, where he remained 
for 25 years. In 1895 he was elected one of the 
managing directors of W. & B. Cowan, Limited. 
Edinburgh, but continued his practice as a consult- 
ing gas and water engineer. 

Mr. J. Sagar, a well-known Halifax engineer, died 
at his home, The Poplars, Halifax, on September 23, 
aged 62 years. For a long period he and his brother, 
the late Mr. Donald Sagar, carried on business as 
engineers at Halifax, and when the concern was 
seenee into a company under the style of Messrs. J. 

Sagar & Company, Limited, he became the chairman, 
a position he has held since. He was an ex- president 
of the Halifax Engineering Employers’ Federation, 
and a member of the Halifax Munitions Committee. 

We regret to announce the death of Mr. Carl 
Holmstrom, a Swedish gentleman who was well known 
and resnected in iron, steel and engineering circles 
in Great Britain. The deceased was born in 1861 
and came over to this country about the year 1886 
to enter the drawing office at the Nordenfelt works, 
which works were subsequently acquired bv the firm 
now known as Vickers, Limited. In 1895 he went 
out to China for five years as a representative of 
Vickers, Sons & Maxim, Limited, and while there 
the Boxer rising in 1900 occurred. after which he 
returned to England. In 1901 he became associated 
with Wm. Beardmore & Companv, Limited. Glasgow, 
and after being with that firm for about four vears 
he joined John Brown & Company, Limited, as 
assistant manager of their Ordnance Department, 
which position he held at the time of his death. 


Tae sudden death is announced of Mr. H. MacColl, 
a member of the engineering firm of MacColl & 
Pollock, Limited, Wreath Quay Works, Sunderiand. 
The deceased spent his early days at Glasgow, 
and started an engineering business at Sunder- 
land about 1895. Later Mr. Pollock became his 
partner, and under them the works have greatly de- 
veloped. He served his apprenticeship at Glasgow 
with Messrs. Howden & Company. rom there he 
went to Messrs. Harland & W rif, Belfast, and even- 
tually to the Central Marine Engineering Works, 
Hartlepool. Later he served seven years at Seville, 
Spain, as manager of an engineering works, and re- 
turned to England in 1895. er was a member of the 
North-East Coast Institute of Engineers, and of the 
Institute of Naval Architects. 








Personal. 





Mr. L. P. Srpney, assistant secretary of the Iron 
and Steel Institute, has been appointed to a posi- 
tion at the Ministry of Munitions. 

Tue late Mr. J. S. White, a director of J. S. 
White & Company, Limited, left estate valued at 
£324,201 gross, with net personalty £316,342. 

Tue late Mr. G. G. Moncur, of Mackenzie and 
Moncur, Limited, engineers, of Edinburgh and 
Glasgow, left estate of the gross value of £44,436. 

Tue late Mr. William Jackson, engineer, of Aber- 
deen, largely interested in Marshall, Sons, & Com- 
pany, Limited, Britannia Iron Works, Gainsborough, 
left estate valued at £77,052 gross. 

Tue late Mr. A. Mitchell, superintendent of plant 
to the North British Locomotive Company, Limited, 
Glasgow, who died on May 2 last, aged 69 years 
left personal estate in the United Kingdom i ate 
at £9,137. 

Estate valued at £10,703 has been left by the late 
Richard Clayton, of Coseley Hall, Staffs., managing 
director of the Cannon fron Foundries, Limited, 
Deepfields, near Bilston. The net personalty amounted 
to £10,328. 

Tue list of officers of the Iron and Steel Institute 
now includes as honorary vice-president Prof. D. 
Tschernoff, whilst Colonel W. Charles Wright and 
Mons. Gustave Trasenster have been elected meim- 
bers of council. 

Mr. J. D. Connor has been appointed by the 
South Australian Government to inquire into the 
treatment of low-grade copper ores, and will visit 
the chief copper centres in America with a view of 
studying the latest practice there. 

Tue officials and foremen of Sir W. G. Armstrong, 
Whitworth & Company, Limited, have presented a 
testimonial to Mr. E. Waggott, the manager of the 
Shell Department, Scotswood Works, Newcastle, on 
the completion of 27 years’ service with the Elswick 
firm, and to mark the occasion of his silver wedding. 

Sir H. F. Donatpson. the Chief Superintendent 
of Ordnance Factories (an apvointment which in- 
cludes the superintendency of Woolwich Arsenal), 
has left the Arsenal to take up work of greater 
urgency at the Ministry of Munitions. He will be 
succeeded at Woolwich by Mr. Vincent L. Raven. 
chief engineer of the North-Eastern Railway, who 
has recently been serving at the Ministry of Muni- 
tions. It is understood that Sir Frederick Donald- 
son’s new appointment is really in the nature of a 
transfer for ‘‘the duration of the war,’’ and that 
he will eventually return to his old post of control 
at the national arsenal. The new superintendent 
was appointed the chief engineer of the North- 
Fastern Railway in 1910. having been right through 
the shops as a pupil. Mr. Raven is a member of 
the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, and the Iron and Steel Insti- 
tute, 
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New Companies. 








Langham Steel Company, Limited. 
in £1 shares. k 

Caton Engineering Company, 
£300,000 in £1 shares. : 

Strong Steel and Chemicals, 
£2,000 in 40,000 1s. shares. : 

Tool Makers and Light Machinery, 
Capital £15,000 in £1 shares. ; 3 : 

Duncan Stevens, Limited.—Capital £500 in £1 
shares, to carry on the business of engineers, etc. 

Walter & Frank Brown, Limited.—Capital £10,000 
in £1 shares, to carry on the business of ironmasters, 
ete ; 

Tamar Wolfram Syndicate, Limited.—Capital £60 
in ls. shares, to adopt an agreement with J. G. 
Hawkey-Shepherd. : ne 

British Ropeway Engineering Company, Limited.— 
Capital £10,000 in £1 shares. Registered office: 34, 
Fenchurch Street, E.C. 

Drogheda ironworks Company, 
£1,500 in £1 shares. 
Drogheda, Co. Louth. | ae : 

Stacey Street Engineering Works, Limited.—Capital 
£500 in £1 shares. The first directors are: F. R 
Ram and C. B. Young. ae) f 

London Tin Smelting Company, Limited.—Capital 
£30,000 in £1 shares, to adopt an agreement with 
the Thames Metal Company, Limited. = 

Coventry Aluminium & Refining Company, Limited, 

Capital £1,000 in £1 shares, to carry on the _busi- 


Capital £5,000 


Limited, 





Capital 
Limited.—Capital 


Limited.— 





Limited.—Capital 
Registered Office: South Quay, 





ness of engineers, etc. Registered office: Nelson 
Street, Coventry. rT? ; 
Grant, Legros & Company, Limited.—Capital 


£20,000 in £1 shares, to carry on the business of 





ironfounders. Registered office: 78, Avenue Cham- 
bers, Southampton Row, W.C. rae 
Whitfield Manufacturing Company, Limited. 


Capital £5,000 in £1 shares (1,000 cumulative prefer- 
ence), to carry on the business of manufacturers of 
munitions. Registered office, 143, Charing Cross 
Road, W.C. 

Shutt & Ganderton, Limited.—Capital £3,000 in 
£1. shares, to take over as from December 31, 1914, 
the business of a malleable ironfounder, carried on 
hy T. H. Ganderton, as Shutt & Ganderton, at 138, 
Suffolk Street, Birmingham. 

Overseas Engineering Company, Limited.—Capital 
£2,000 in £1 shares, to adopt agreements (1) with 
W. B. Shirehampton, A. S. F. Morris and F. J. 
Gordon. Registered office: 75, Curtain Road, E.C. 

Montgomery Smith & Company. Limited.—Capital 
£10,000 in 9,950 ordinary shares of £1 each and 1,000 
founders’ shares of 1s. each, to take over the butiness 
of engineers carried on by Montgomery Smith &:-Com- 








pany at Keynsham, Somerset. Registered office: 
Keynsham, Somerset. at 
The Arundel Smeiting Company, Limited.—Capital 





£2,000 in £1 shares, to take over the business of 
smelters, refiners, and metal dealers carried on at 
Denby Street and Arley Street, Sheffield, as the 
Arundel Smelting Company. The first directors are 
E. N. Horton and 8S. Walton. 

A. Hamilton & Sons, Limited.—Capital £5,500 in 
£1 shares, to carry on at Cardiff or elsewhere the 
business of ironmasters and contractors, iron, brass 
and other metal founders, ete.. and to purchase the 
eoodwill of the business of A. Hamilton & Sons. The 
first directors are: A. Hamilton, sen. (general mana- 
ger), R. Hamilton, and A. Hamilton, jun. 

West Bromwich Munitions Company, 
Capital £100 in £1 shares. The first 
S. A. Hill. E. . Jaeohs and G. H. 





Limited. 
directors are 
Whitehonse, 


nominees of John Tickle & Company, Limited; 
Hedley’s, Limited: and G. H. Whitehouse & Com- 
pany, Limited. Registered offices: 77, John Street, 


West Bromwich. 
H. E. C. Robinson & Company, Limited.—Capital 
£10,000 in £1 shares, to carry on the business of 








manufacturers of and dealers in ships, boats, fittings 
and boat disengaging gear, ironfounders, etc., and to 
take over the undertaking of H. E. C. Robinson & 
Company, incorporated in 1907, and now in liquida- 


tion. Registered office: 7, Strand-on-the-Green, 
Chiswick. “e 3 
Spring Bank tron Company, Limited.—Capital 


£20,000 (200 6 per cent. cumulative preferred and 
200 ordinary shares of £50), to carry on the business 
of manufacturers of and dealers in iron, steel and 
other metals and hardware, ete., and to adopt an 
agreement with A. H. Shenton. Registered Offices: 
Spring Vale Street, Willenhall, Staffs. 

Banks, Warner & Company, Limited.—Capital 
£5,000 in “4,550 preference shares of £1 each and 
1,800 founders’ shares of 5s. each, to take over the 
business of engineers carried on bv Smith & John- 
son at 11, Queen Victoria Street, E.C., and the busi- 
ness of insurance brokers carried on by Banks, 
Warner & Company at the same address. The first 
directors are F. Banks Warner, P. H. Smith, L. W. 
Johnson and D. Warner. Registered office: Man- 
sion House Chambers, Queen Victoria Street. E.C. 

Carnforth Hematite iron Company (1915), Limited, 
Capital £144,000 in £1 shares (72,000 6 per cent. 
non-cumulative preference), to adopt an agreement 
with the Imperial and Foreign Corporation, Limited, 
to take over the undertaking carried on by the Carn- 
forth Hematite Iron Company, Limited, or any por- 
tion or portions thereof, and to carry on the business 
of makers and manufacturers of and dealers in hema- 
tite, malleable and other iron and steel, etc. The 
first directors (to number not less than two nor more 
than eight) are Lieut.-Colonel W. T. Galloway and 
H. E. Carter. 

Electrode Company of Sheffield, Limited.-——Capital 
£40,000 in £1 shares, to manufacture and deal in 
carbon and other electrodes used in connection with 
electric furnaces and other materials and appliances 
for the manufacture of steel and alloys. The follow- 
ing are the first directors, nominated by the firms 
whose names are given in parenthesis:—D. Vickers 
and W. Clarke (Vickers. Limited); H. Peile (New- 
castle Alloy Company); W. H. Ellis (John Brown & 
Company. Limited): F. C. Fairholme (Thomas Firth 
& Sons, Limited); I. B. Milne (Hadfields, Limited) ; 
C. W. Kayser (Kayser, Ellison & Company, Limited, 
and Samuel Osborne & Company, Limited), 

institute of Industry (of Great Britain and tre- 
land), Limited.—Registered as a company limited 
by guarantee with an unlimited number of members, 
each liable for £5 in the event of winding up, to 
promote, increase, and develop the industrial, scien- 
tific, financial, and commercial activity of the United 
Kingdom of Great Britain and Ireland and His 
Majesty’s Overseas Dominions, Colonies, Dependen- 
cies, and Possessions, and generally to further and 
encourage inter-Imperial trade throughout the Bri- 
tish Empire. The first directors are:—Sir H. H. 


Bartlett, Bart., 56, Victoria Street, Westminster : 
Sir William 








Beardmore, Bart. (W. Beardmore & 
Company, Limited), Glasgow; Sir Clifford Cory, 


Bart., 98, Mount Street, W.; Mr. Arthur du Cros. 
J.P., M.P., 14. Regent Street, W.: Mr. L. Evans, 
Russell, near Watford. Herts.: Sir James Heath. 
Bart., Oxenden Hall, Market Harborough: Mr. G. 
B. Hunter. The’ Willows, Clayton Road. Newcastle- 
on-Tyne; Mr. G. Johnson (the Rolls-Royce Com- 
nany, Limited), Conduit Street, W.: Mr. J. W. 
Macdonald; Mr. W. J. Noble; Mr. J. Taylor Peddie, 
39, Murray Road. Wimbledon. 8.W.: Sir Adolph 
Tuck, Bart.; Mr. J. Turner (Messrs. Read. Holliday 
& Sons, Limited), Huddersfield: Sir William G. 
Watson, Bart.; Mr. G. A. Wills: Mr. G. Mclaren 
Brown; Mr. W. Deakin, Thornleigh, Oakfields 
Road, Selly Park, Birmingham, engineer; Mr. 
S. R. Illingworth, Fern Villa, Chesham Bois. 
Bucks.; Mr. T. C. Moore, Shelton. Stoke-on-Trent ; 
and Mr. A. Home-Morton, 2, Eldon Street, E.C.. 
consulting engineer. Registered office: Exhibition 
Buildings, Aldwych Site, Strand, W.C. 
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High Pressure Fans 


Are made ina large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 





10 H.P. Fan and Motor. 
Some Points worth noting. 





Owing to few wearing parts, the Fans are not liable to break down. The 
mechanical efficiency is high and remains so. The pressure is steady and the 
volume even and free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 














BRITISH 
ADMIRALTY DOCKYARDS. 


yy aaa” 


The following, selected from numerous lietters, are eminent testimony as to the 
quality of our celebrated “ A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1901. 


We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for 
several years for special purposes with highly satisfactory results. 


Celtic Collieries, Ltd., Cardiff. 


Telegraph: “ OUTPUT, CARDIFF.” Telephone: 4640 & 4641. 
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Inventions. 
Applications for Patents. 
An asterisk indicates that a complete specification accom- 
panies the application. When inventions are communicated 


the names of the communicators are in brackets. 


11,793. Furnaces. R. H. 
11,818.*Electrolytic refining of tin. 
ing & Refining Company, 

Production of aluminium. E. 
Extraction of zinc from its ores. 





Anderson. 

(American Smelt- 
yoy States.) 
de St. Laurent. 
H. L. Sul- 


11,820. 
11,862. 


man and Metals Extraction Corporation, 
Limited. 

12,023. Furnace fronts. J. Howden & Company, 
Limited. 

12,047.*Ingot mould with vacuum chamber. J. I. 


Peyton and 8. E. Hitt. 
12,137.*Process and apparatus for the recovery of 
metals from their ores. Koering Cyaniding 
Process Company, and B. R. Koering. 
2,304.*Moulding-machine with multiple compression 
device. <A. Utard. 
12,327. Manufacture of hollow castings. 
12,356.*Tire mould cores. J. H. 
Coffey, Jun. 
12,358.*Process for desulphurising, reducing, and re- 
fining nickel ores. L. P. Burrows. 
Sand-moulding machines. -™ 
borough and W. Boyd. 
12,606.*Heating-apparatus tor heating metal 
and other metal objects. T. Flanagan. 
12,708. Mechanical roasting furnaces. A. Zavelberg. 


A. P. Smith. 
Coffey and J. H. 


12,491. Blake- 


tyres 


SANKEY 


‘ Foundry Ladles 


saeeun Sankey & Sons Ltd. 
Hadley. . . .Salop. 


—PATTERN SHOP= 
SUPPLIES. 


“Ei. J. BURN & CO., Jit 
HENSHAW ROAD. BIRMINGHAM. 


SMALL HEATH. 
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of hollow 


12,907. Manufacture castings. ; a 
Smith. Hy 
12,993. Apparatus for determining the “‘ critical’’ or 


‘conversion ’’ point of samples of iron or 
steel by measuring the electrical resistance 
of a test piece of such metal whilst heated 
to « high temperature. (Peter Saldaw, 
Russia.) 








A NEW BEARING ALLOY.—An alloy containing 
about 97 per cent. lead, hardened without antimony, 
copper, or spelter has been “> out by the Lubri- 
cating Metal Company, New York, U.S.A., for use in 
general bearing work. Under a compression test of 
13,000 Ibs., a cylinder 1 in. in diameter and 1 in. 


long showed a permanent set of 0.0086 in. As a 
result of this and similar tests, an elastic limit of 
about 11,000 Ibs. per sq. in. is claimed, or nearly 


twice that of genuine babbitt, which is around 6,500 


lbs. per sq. in. It has an ultimate strength in com- 
pression of approximately 22,000 lbs. per sq. in. 
Tensile tests indicate an ultimate strength of from 


13,000 to 15,000 Ibs. per sq. in. As the composition 
is varied to raise the elastic limit, it is asserted that 
the’ effect is to lower the ultimate strength. This is 
exactly opposite to the results obtained in_ other 
classes of metals, according to the ‘‘Iron Age.’’ The 
alloy is known as ‘‘ Noheet,’’ and it is claimed that 
it retains all the natural lubricating qualities of lead, 
and has a coefficient of friction about 25 per cent. 
less than that of other bearing metals. In the pro- 
cess of manufacture the hardening agent impregnates 
the metal with an alkaline substance, so that wher- 
ever it is used in pumps, water-jacket ted bearings, or 
elsewhere coming in contact with water, a slight 
saponification is produced which further aids lubrica- 
tion and reduces friction. ‘The high tensile and com- 
pressive strength of the alloy, together with its low 
coefficient of friction, is given as a reason why it is 
adapted to use on high- speed machinery as well as 
heavy-duty work, 


ANALYSES 


MECHANICAL TESTS 
and MICROGRAPHS. 





Consulting 
Metallurgiste ~ SPECIALISTS — 
and IN FOUNDRY WORK. 
Analytical Laboratory tor all kinds of Metallurgical 
Chemists. Investiga'ions. 


NAISH & CROFT, 


150, Alma 5St., 24. Universt'y Mansions, 
STII SiR MINGHAM: | Putney LONDON sw TUIININIIN 


HUUEDLUUDUORDEDEOAESGUSUA AAU UULLIUN 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzies, &c. 


STEEL MOULDERS’ 


COMPOSITION, SILICA 


CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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Established 1863. 


JAS. DURRANS & SONS, 


Near 


Phenix Works, Penistone, siifaa 





ame 4 
| TT 


4 


HVOHi al 


Hy 





Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


7 





These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 


labour, 
The following testimonial explains itself :— 
“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 


large Ingot Meulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, are those obtaining on the first day of 


East’ Coast hematite, mixed Nos. 
Oleveland warrants 

Above prices are for early ‘Lob, ‘deliveries 
and as regards Cleveland iron are for G.M.B, 


Pig-iron. 
Cleveland.  ¢€ 
Oleveland No.1 .. ee ae 69 6 
- No.3 .. ee 6 6 
- No, 4 foundry 65 0 
= No. 4 forge 64 0 
oa Mottled 63 6 
White. 63 6 
11 O 
6 0 


brands, The warrant quotations are the sellers 
cash prices, 
Scotland. 
Standard Foundry (Glasgow Market 
settlement price) ee ee -» @4 45 
Warrants, ditto ° ° 70 9 
Makers’ prices :— s. d. s. 4. 
GartsherrieNo.1.. 85 0 No.3.. 80 0 
Ooltness No.1.. 102 0 No 3.. 82 0 
Summerlee No. 1.. 85 0 No.3.. 80 0 
Langloan No. 1. 85 0 No.3.. 80 0 
Oalder No. 1.. 8) O No.3.. 75 0 
Olyde No.1.. 86 O No.3.. 81 0 
Oarnbroe No. 1. 83 O No.3.. 79 O 
Monkland No. 1.. 81 O No.3.. 79 6 
Shotts No. 1.. 85 O No.3.. 80 0 
Govan No.1.. 75 6 No.3... 74 6 
(All deliverable alongside Gle asgOW. ) 
GlengarnockNo, | 86 No, 3. 81 O 
(Deliverable alongside Ardrossan, ) 
Dalmellington No.1 82 No.3.. 80 0 
Eglinton No. 1. 0 No.3.. 78 0 
(Deliverable alongside Ayr, ) , 
Oarron Na. 1.. 8 0 No.3.. 81 O 
(F.a.s, Grangemouth.) 
Lancashire. 
s. d. s. d 
Lancashire No 3 foundry f.o.,t. _ — 
Lincolnshire No. 3 foundry — 729 
Derbyshire No, 3 foundry 71 0 #71 6 
Staffordshire No, 3 foundry 71 +O 


Cleveland No, 3 foundry 73 2 
(All delivered equal Manchester. ) 


Gartsherrie — 86 
Scotch J Glengarnock .. -- 8 6 8&7 0 
No, 3 Eglinton Nom 

Summerlee 85 0 8 O 


(Delivered Manchester Docks, ) 


North-West of England. 
Bessemer mixed numbers net gs. d. s. d 
f.o.b. -- 105 9 107 
Heinatite warrant net cash — 9: 
Lorn cold-blast charcoaliron .. — 


The Midlands. 


, 4&4 «& ¢ 

Common forge 6 0 — 
Staffs Part Mine forge 67 0 6 0 
. * } Best All Mine oe —_ 120 0 
Cold Blast — 150 0 


Strong forge, about 1s. less ‘than grey forge; 
Mottled and White, about 2s, less than forge : 
Foundry No, 3, 3s. to 5s, above forge; No. 1 
and No, 2, from 1s, 6d, to 2s, above No, 3; 
No, 1, about 2s, above No, 2, 

Northampton foundry .. 

North Staffs, foundry 

Derby foundry .. 

Nottinghamshire foundry éa 

Leicestershire foundry .. oe 73 0 

Shropshire Cold-Blast .. 

Delivered South Staffordshire ‘Works, net cash 


P10 


monthly.) 
Lincolnshire. 
: 2 & &, 
Forge os ee ee oe _-_ — 
Grey forge. . ee ee ee -_-_ — 
Basic ee ee ee _-_- — 
No. 3 foundry ee ee ee -_- — 
No. 4 foundry _-_-—_— 
F.o0.t. Makers’ works, 
South Wales. 
s, d,s. 4, 
Welsh Sematite oe ee — 100 0 


the current month. 








Ferro-Alloys. 
Net, Delivered Sheffield Steel works 
£s da 
Ferro-chrome: 4/6% carbon. Basis 

60%, scale 10s. per unit, Per ton 32 0 O 
Ferro-chrome;: 6/8% carbon. Basis 

60%, scale 10s, per unit. Perton 2910 O 
Ferro-chrome :; 8/10% carbon, Basis 

60% ,scale 8s. 6d. per unit, Perton 28 QO O 
Ferro-chrome : Specially refined, 

guaranteed maximum 2% carbon, 

broken to small pieces for use in 

best quality crucible steels. Basis 

60%, scale 22s. per unit. Per ton 80 0 O 
Ferro-vanadium : 33/40% Va., per lb. 

of Va. contained in the alloy a 2B -|§ 
Ferro-silicon : 45/50%. Basis 50%, 

5s. scale per unit . Per ton 19 10 0 
Ferro-titanium ; 23/25%, per pound, 

carbonless .. 01 6 
Ferro-molybdenum : 70/80% ‘Mo. per 

pound of Mo, contained .. 18 0 
Ferro-phosphorus : 20/25%. Per ton 1610 0 
*Ferro-manganese 80% ee o weed 

ot export — 
* F.o.b, Liv erpool, 
Iron Castings. 
Cleveland. 
s. d. £s. d. 
Columns (plain) . 7 7 6to712 6 
Pipes, bo 2 in, 75 0 715 0 

ia to 4 in, 612 6 61/7 6 

ne 2 to 8in. wo FS 610 0 

an J ee hh... & FS _ 

» 18 to24 in, 6 7 6 _ 
Chairs . 476 410 0 
Floor plates( oper. san 1) 310 0 312 6 

(At work). 
Non-Ferrous Metals. 
Copper. £ s.d. £ 8s. a. 
Standard, Cash - 72 2 6 72 7 6 
Three months 73 26 73 7 6 
Electrolytic 87 10 O 8810 0 
Tough .. ° 6 00 && 0 0 
Best selected . . & 00 8&8 OV 
Tin. 
Standard, Cash ‘ 48 5 O 14815 O 
, Three months 149 15 0 !50 5 O 
E nglish Ingots _ 148 10 0 
ars .. ° ee _ 149 10 O 
Refined ae os — 153 0 0 
Speliter. 
American we = 71 00 
Specials ee os = — 
Hard .. ae ‘ es 50 0 0 
British 7200 7300 
Lead. 
Soft foreign . ‘ 24 10 0 
English 23 00 
Antimony. 
Regulus ee os — 100 0 0 
Aluminium. 
Virgin Metal .98/99% -per ton 185 0 O 
*Chromium sasaetcaspaai 
98/99% purity per lb, _ 
*Nickel. 
In cubes, 98/99% purity Per ton 220 0 O 
*Tungsten Metal a aot 
96/98% purity .. per lb, 0 510 
*Molybdenum Metal. 
96/98% purity.. per lb, ee — 
*Cobait Metal. 
97% purity per Ib, 0 
aeeeee, 
75 lb, bottle ee 15 18 9 


* Net, Delivered Sheffield Works, 








Scrap Iron and Steel. 
Cleveland. 

s. d, 3. 

68 9 to 71 
55 0 S6 


Steel scrap, heavy melting .. 
Iron scrap cast (cupola metal) 


ow 


London (f.0.b.). 
Heavy steel os ee oe ee 
Light on ee ee oe ee 


60 
50 
Heavy cast 60 


ooo 





Non-Ferrous Scrap. 

London merchan-s quote the following prices 
for scrap metal, delivered London, and subject to 
market fluc. uations; — 

A. Joseph, 
£ s, d, 
Hy. Electrolytic Copper Scrap 
Hy. Selected Scrap Brass .. os —_ 
Hy. Tinn:d Copper Wire 
Best Selected Gunmetal Scrap 
Re-melted Ingot Lead 30s, under 
English Lead price on date of order, 





Stocks. 
Pig-iron in Public Store. 





Inc, + or 
Dec, — 
Oct. 4. since Oct. 7. 
i914. 
Tons, Tons, 
Connal’s at Glasgow 
Scotch ee . 1,000 No change 
Ditto other makes .. — No change 
Connal’s at Middles- 
brough i ++ 139,677 + 33,234 
Connal’: at Middles- 
brough, hematite .. _ No change. 
West Coa t hematite. . 2,120 _ 
Metals. 
Copper, Europe and 
afloat ee - 34,106 — 488 
Tin, London, Holland, 
U.S.A. and afloat .. 17,286 + 192 
Coke. 
Middlesbrough. 
s, d, 3, d 
Gas Coke ot oe ee 27 O 
Foundry Coke é 32, 6 to 35 O 
Furnace Coke .. ee 24 0 


Newcastile-on-Tyne. 
F.o,b. Dunsto”, 
FOUNDRY COKE— a» @ 8. 


€ 
Original Garesfield _- 32 0 
Mickley . _— 32 % 
Stella Garesfield | P — 32 0 
Priestman’: Garesfield 32 0 33 
Consett Garesfield ee 32 0 33 0 
Newcastle gas coke — 2 vu 
Cardiff. 
s. d, eS. @, 
Special foundry coke «- 40 0 to 42 6 
Foundry coke oe -- 34 Oto 38 0 
Furnace coke .. oe 28 0 32 0 
Le 
Furnace coke (washed) _- 15 0 
Birmingham. 
Foundry coke oe ee _- _ 
Furnace ,, ee ee _ — 
Gas ° oe ee 18 0 22 6 
Glasgow. 
Foundry coke .. oe - 30 0 
Furnace ,, ee ee _ 24 0 
Gas ee ee ee _ 
London. 
Welsh or Durham Foundry, 
a/d ae mare. in 
k 45 6 


truc 
Yorkshire, “ald 
Stations, in truck 


London 


82 0 








THE FOUNDRY 
SITUATIONS VACANT AND WANTED. 


ARTNER (Active if Desired), with £600, required 
Pp by well-equipped and_ well-connected Iron 
Foundry in the Midlands.—Apply,. Box No, 590, 
Offices, founpry Trape JournaL, 165,- Strand, Lon- 
don, WC. 


ELGIAN MANUFACTURER requires represen- 
B tative, well introduced in the lron Foundries, 
for the sale of First-Class lron Cement.—Write, 
H. W. R., Noord-Besterdstraat, 78, Tilburg, Holland. 





PATENTS. 


’T°HE Gwner of Patent No. 17,021/11, for ‘ Improve- 
ments in or relating to the Production of Castings 
of various kinds and means or Apparatus therefore,” is 
desirous of negociating with interested parties for the 
granting of Licences thereunder on reasona:le terms. 
For information apply to Messrs. LLoyp, WIsE & Co., 
Chartered Patent Agents and Consulting Engineers, No 
10, New Court, Lincoln’s Inn, London, W.C., 


ERBERT HADDAN & CO., Chartered Patent 
Agents, of 31 & 32, Bedford Street, Strand, 
London, W.C., beg to call the attention of engi- 
neers, manufacturers, and others, to the following 
important ENGLISH PATENTS, the proprietors of 
which are desirous of arranging by licence or other- 
wise, on reasonable terms, for the manufacture and 
commercial development of the inventions in this 
country. 
Improvements in Foundry Machines, No. 5,832/13. 
improvements in or Relating to Foundry Mould- 
ing Machines, No. 25,428/12. 
Kor particulars mentioning number and year of 
the patents, address Hersert Happan & Co., Char- 
tered Patent Agents, as above. 
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via: tit = FOR SALE. 
OOD Massey Overhang type 3 ecwt. Steam 


Hammer, 7 in. cylinder by 15 in. stroke, rod 
3} diameter, with loose anvil block and stand, in 
good condition. —MarpepLteE & Gutcrt, Limrep, 
Sheffield. 
OMBINED Mortar 
7 ft. pan; ditto, 
Puasiey, Cattybrook 
Bristol. 
O BRASS FOUNDERS AND OTHERS.—For 
Sale, almost new, One No. 2 ‘‘ Economic ”’ Coke- 
Fired Crucible Melting Furnace, tipping type, com- 
plete with Y-shaped blast pipe. Firebrick lining to 
take a 250-lb. crucible. Also motor stand for same, 
fan and starter. Very cheap.—Apply, Box 582, Office 
Founpry Trape Journa, 165, Strand, London, W.C. 





Boiler, 
JOSEPH 
Hill, 


and 
pan. 
Lawrence 


Mill, Engine, 
with 6 ft. 
Ironworks, 





Founders 


MAKING INTRICATE CASTINGS 


FOR THE GOVERNMENT 
In Aluminium & Bronze 
Should Use 


FONTENAY-AUX-ROSES SAND. 


Sole Agent— 


ALGERNON LEWIN CURTIS. 


xpert in Sands, 
CHATTERIS - - ENGLAND. 


Special Sands for all Purposes. 























SPECIAL 


MACHINE 


ee ee 
ee ee 


FRODAIR 


PIG (RON 


for 


CYLINDERS, CHILLED CASTINGS, 
CASTINGS, 
FOUNDRY PURPOSE. :: :: 


ASK FOR OUR SUGGESTIONS FOR ECONOMICAL IRON 


and any 


MIXTURES. 








THE FRODAIR IRON & STEEL CO., LTD., 


Fenchurch House, LONDON, E.C. 
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THE “‘CHIPCHASE” PATENT 


MOULDING MACHINE. i NEIL's 


(HYDRAULIC or PNEUMATIC) T UNBREA 
SIMPLE - STRONG - DURABLE , - Ere LL ADLES Ble 








These Ladles are manufac 
tured by a patented process, 
each from a sing.e steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market, 
Ladles to contain 56 lb. of metal 
only weigh about 7 Ib. each. 
They are made of all capacities 
from 30 Ib. to 60 cwt., with or 
without lips; also mounted or un- 

a mounted. They are also suitable 
for chemical and metallurgical 
processes. List of sections and 
prices on application to 


CHAS. McNEIL. 














This illustration shows ort pate in the making kj a nvr 
THE ‘“ CHIPCHASE’’ PATENT JAR- ma 
RING MACHINE. . Aonne wn mmen weees n= - “S25 oo cones - > 


eS “en oo CAN ALSO BE MADE IN ALUMINIUM. 


Sole Makers— 


DAVID BRIDGE & Co. Ltd Kindly mention this =. when enquiring 
9 *9 
CASTLETON FOUNDRY, CASTLETON, MANCHESTER. 























WHITTAKER 'S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 











THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 




















